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Light Alloy Research 


It is safe to hazard that one result of this war 
will be the “debunking ”"—to use an Americanism 
for which we have but little liking—of aluminium 
alloys. Because the majority of these alloys were, 
unlike the ferrous series, discovered in the labora- 
tory, they have,often been accorded unnecessary re- 
strictive measures in processing and specification 
clauses. The use of virgin metal, the fine limits of 
temperature control and the compositional toler- 
ances were imposed originally because the manu- 
facturing background was too small to allow of 
the taking of any liberties. In recent years manu- 
facturing has been enlarged out of all recognition, 
and now research is beginning to resemble that 
to be associated with iron and steel works’ practice 
—that is, an endeavour is. being made to find out 
exactly what one can do with well-known stan- 
dardised alloys. A brilliant example of this type 
of work starts publication elsewhere in this issue. 
It is a Paper by Bonsack on the influence of the 
minor elements on the copper-bearing series of 
aluminium alloys. Quite early in the Paper he 
stresses that a research through the existing large 
volume of literature failed to find an answer to 
the problem of what exactly was the réle of these 
so-called impurities. His results will, we feel sure, 
be endorsed by those actually in charge of pro- 
cesses, and if refutation in any section comes along, 
it will be by those possessing analogous experience. 


_ Bonsack’s work has shown that Y-alloy shows im- 


proved mechanical properties with an increasing 
silicon content, a condition which has not been 
universally accepted. We, probably on account of 
our metallurgical background related as it is to the 
handling of various masses of steel, have never 
been able to appreciate the rigid + or — 2 deg. C. 
which figure in certain specifications for light 
alloys, and we would welcome a series of practical 


| tests which would show the effects of extending 
} the limits up and down. 
} components 
cracks, which we are reasonably certain were but 


We have seen light alloy 
condemned for so-called surface 


evidences of mapping. Cases have come to our 
knowledge where, when purely mechanical changes 





have been made in the moulding process, such as, 
for example, the mounting of patterns ona machine, 
production has been held up for a complete metal- 
lurgical investigation of the castings. The effects 
of such a change would in any other branch of the 
foundry industry be resolved either by routine in- 
spection or statistical analyses. In many direc- 
tions there is too much “ laboratory control ” rather 
than “technical co-operation,” and it would be of 
benefit to the industry, if for a time the labora- 
tory would recognise an established works tech- 
nique and direct their thoughts and energies to the 
establishment of exactly where existing rules must 
be maintained at all costs, and where latitude can 
be given. Bonsack has given a clear indication of 
the type of research work the light alloy industry 
most needs, and honours await the metallurgists 
who will clarify similarly the conditions to be 
associated with other standard alloys. 





Saving Strategic Materials 

In “ Factory Management and Maintenance,” Lieut.- 
General Brehon B. Somervell, Chief of the U.S. Army 
Services of Supply, states that the United States Army 
would save nearly one million tons of critical materials 
by substituting others. He writes that 200,000 tons 
of copper will be saved in 1942 and 1943 by using 
steel in cartridge cases instead of brass. Nearly 50 
producers now are making steel shell cases. In addi- 
tion, by substitution and other engineering changes, 
37,500 tons of extra copper will be saved. In two 
years the Army hopes to save 130,000 tons of alumi- 
nium, 31,500 tons of nickel, 10,000 tons of tungsten, 
15,000 tons of tin, 7,500 tons of chromium and 135,000 
tons of zinc. 
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PATTERNMAKING WRINKLES—VI. 
A TURNING DIFFICULTY 
By “ CHIP” 


Difficulty is often experienced by beginners in turn- 
ing a pattern in halves. Although carefully set up in 
the lathe the both halves are not always the same. 
The following method for testing the accuracy while 
still in the lathe has been well proved over a number 
of years. After planing the joints of the two pieces 
to be turned—which incidentally should be from 3 to 
4 in. longer than required for securing during turning 
—they are dowelled together as if for a complete 
pattern, or left p!ain if only for a portion of a pat- 
tern, such as a branch piece, etc. The two pieces are 
then screwed together, the screws being about 1 in. 
in from each end, and the two ends squared off with 
the joint. A couple of iron or hardwood plates, as 
A and B, Fig. 1, are now secured to the ends—plate 





A for the driver end and B for the opposite—care 
to be taken that the centzres of the holes correspond 
with the joint of the pieces. After removing the 
corners the job is set up in the lathe and a diameter 
turned at each end, as Fig. 2. A line X is then 
scribed on each of these turned portions and a con- 
venient radius taken on a dividers and stepped around 
as section in Fig. 3, AB being the joint line. The 
distance from 5 to the joint should be equal on both 
sides, if not it is known that the job is not exactly 
in halves and a slight tap may be sufficient to remedy 
the defect. A cut being taken off each end, a new 
line is scribed and tested as before. When the both 
pieces coincide, the job is accurately centred and may 
be finished with the assurance that after removal from 
the lathe and testing by a pair of callipers in the 
normal way, both halves will be found to be the 
same. 








(Concluded from next column.) 


Sheffield. Earlier in the year there was held a meet- 
ing at which various methods of moulding and casting 
a slide bracket were discussed. At Friday’s meeting 
this discussion was resumed and was illustrated by 
actual sectioned castings made in the different ways 
mentioned in the discussion at the earlier meeting. 
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INSTITUTE OF BRITISH FOUNDRYMEN 
NEW BRANCH AT BRISTOL 


At a recent Council meeting of the Institute, it was 
resolved to grant full Branch status to the Bristol 
Section of the Wales and Monmouth Branch. The 
new Branch thus formed will be known as the Bristol 
and West of England Branch, whose area will include 
Gloucestershire, Wiltshire, Devonshire, Somersetshire 
and Cornwall. The Wales and Monmouth Branch will 
continue to cover the South Wales area. 

The Bristol Section was establishéd in October, 1936, 
and during the past six years has played an impor- 
tant part in promoting the work of the Institute in 
the West of England. Regular meetings have been 
held each year and the present step is one which has 
been warranted by the considerable progress made. 
It is confidently expected that it will lead to a still 
further increase both in the membership of the In- 
stitute in the West of England and in the quality of 
the technical contributions made by that area to the 
knowledge of foundry practice and science. 

Mr. A. Hares, of 20, Greenbank Road, Hanham, 
Bristol, whose untiring work as honorary secretary of 
the Bristol Section has been largely responsible for 
this development, will continue to act in that capacity 
on behalf of the new Branch. To Mr. Hares, Mr. 
J. F. Gist, Branch-President, and the members of the 
Branch Council, the Council of the Institute has great 
pleasure in extending its thanks for past services and 
expressing its confidence in the success of the Branch. 


EAST MIDLANDS BRANCH 


This Branch held their second meeting of the 1942-43 
session at Loughborough Coliege on Saturday, 
October 24, 1942, at which Mr. G L. Harbach, Branch- 
President, announced that the following honours had 
been conferred upon Branch members during the 
past year. 

Mr. P. H. Wilson had been awarded the E. J. Fox 
Gold Medal in recognition of hi: pioneer work in the 
development of the production of cast-iron pipes by 
the centrifugal casting process. 

Mr. S. H. Russell was awarded the Oliver Stubbs 
Medal for his outstanding administrative work in con- 
nection with the Institute over a considerable number 
cf years. 

Mr. F. G. Butters and Mr. A. B. Bill had been 
awarded diplomas of the Institute for Papers of merit, 
and Mr. J. R. Horton had been Rosontiain = y in gaining 
the second prize for his essay “ The Future of the 
Foundry Industry in Great Britair” in the competi- 
tion organised by the President of the Institute, Major 
R. Miles. Mr. Harbach presented the diplomas and 
cheque to the recipients, who suitably replied. Fol- 
on this Mr. C. W. Perry gave ar. illustrated lecture 

* Unusual Patterns and Special Equipment for War 
Fre@estion.” 





NOTES FROM THE BRANCHES 
Sheffield—A meeting of the Branch was held last 
Friday, November 20, in the Royal Victoria Hotel, 

(Continued in previous column.) 








NC 


is tt 


othe 
is in 
alun 
mate 
man 
silicc 
way 
adde 
elem 
alloy 


in si 
tivel 
ore 
lytic 
ciall 


hot 
to u 





Amer 
Bulle 
atorie 





last 
otel, 








NOVEMBER 26, 1942 


Effect of Minor Alloying Elements 
on Aluminium Casting Alloys * 


By W. BONSACK 


Practically all commercial metals contain metallic 
and non-metallic elements which, for one reason or 
another, cannot be removed without great expense. 
These elements are generally classified as “ impurities.” 
It is not always known whether these impurities are 
harmful or whether they are useful. The lack of such 
knowledge implies a certain right to call a small 
quantity of such elements an impurity or undesirable 
ingredient. 

Aluminium and its alloys are no exception to the 
rule. It is expensive to purify aluminium to a content 
of 99.90 per cent. or higher. The purest commercial 
aluminium still contains a total of about 0.2 or 0.3 per 
cent. of such elements as iron and silicon, and others 
such as sodium, titanium, manganese, zinc, and gallium 
in much smaller amounts. Where aluminium is com- 
bined with other commercial metals to form alloys, 
other “impurity elements” are carried into the alloys. 
It is often noticeable that copper additions also add a 
small amount of silver to the resultant aluminium- 
copper alloy. The addition of silicon introduces iron 
and may also introduce calcium into the alloy. 

Melting the alloys also often leads to absorption 
of other elements dissolved from the melting vessels 
and furnace tools. Even under the strictest methods 
of alloying and melting, additions of other metals 
occur. The more aluminium is remelted, the greater 
is the accumulation of so-called metallic impurities. 
During remelting of scrap metals, the introduction of 
other elements is often unavoidable. For example, it 
is impossible to separate mixtures of borings of several 
aluminium alloys, mixed sheet scrap, or other similar 
materials. Thus, elements such as copper, zinc, 
Manganese, magnesium, iron, chromium, _ nickel, 
silicon, lead, tin, bismuth, titanium, and others find their 
way into aluminium alloys. If sodium and calcium are 
added to the list, then there are fourteen common 
elements in aluminium alloys which ‘may be desired 
alloying elements, innocuous, or harmful. 


Utilising Impurities Content 

Many other metals also accumulate impurities; but 
in some cases it is possible to remove them by rela- 
tively simple operations, either by furnacing, distilling, 
or electrolytically. Aluminium can be purified electro- 
lytically, but the cost is too great to make it commer- 
cially practical for aluminium and aluminium alloys. 

Since these unwanted minor alloying elements can- 
not be removed from aluminium, it becomes necessary 
to use these alloys to the best advantage, especially so 


* A slightly abridged extract of a Paper presented before the 
American Society for Testing Materials and printed in the A.S.T.M. 
Bulletin. The author is Chief Metallurgist in charge of research labor- 
atories, The National Smelting Co., Cleveland, Ohio. 
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Most minor alloying elements 

are beneficial or innocuous 
to mechanical properties ; 
magnesium and iron require 
rigid control 


under the present existing shortage of aluminium. This 
is, however, not a new situation for the foundry in- 
dustry. Remelted aluminium has been successfully 
used for a long time, and that this material is usable has 
been demonstrated by the enormous growth of the 
secondary aluminium industry. 

The full use of remelted aluminium alloys, however, 
is limited by existing specifications. These specifica- 
tions were drawn in such a limiting fashion because 
the complete information on the effect of these 
elements was not — known. Before the war 
there was ey of pure aluminium available, and the 
solution of this problem was not so vital. The war, 
however, has changed the situation. The main trend 
now seems to be to determine how many and what 
amounts of these minor elements can be present with- 
out affecting the properties of aluminium alloys ud- 
versely. 


A Logical Division 
_ The whole problem resolves itself into the follow- 


ing:— 

(1) What is an “impurity” and when is a minor 
alloying element an impurity?; (2) what effect has this 

‘impurity ” on the p — properties? and (3) what 
are the usable limits of this “ impurity? ” 

An attempt was made to answer these questions by 
an extensive search through the world’s leading litera- 
ture, and surprisingly meagre information was found. 
Many of the articles studied have little value for this 
purpose, because the data were gathered from alloys 
made chiefly for research purposes and laboratory 
tested from highly theoretical rather than practical 
aspects, or on worked material such as sheet, which 
is not discussed here. When the problem of corrosion 
resistance is considered, the greatest amount of in- 
formation available has little direct bearing on the 
practical use of the alloys, and the investigators usually 
summarise their work with such broad generalisations 
that a misleading impression can readily be gained by 
a hurried reader. 

Aluminium alloys are sand cast, chill cast, die cast, 
or worked by forging, rolling, or drawing. In this 
Paper discussion will be limited to the aluminium cast- 
ing alloys used in the first three methods of fabrica- 
tion. Furthermore, to obtain a basis for the discussion 
of the effect of minor alloying elements on aluminium 
alloys, only the casting alloys specified by the A.S.T.M. 
will be considered. 

A table representing a comparison of A.S.T.M. 
alloys as used for sand, gravity, and pressure die cast- 
ings, indicates that several of the alloys are used for 
more than one method of casting. Several others are 
modified slightly to better suit a particular casting pro- 
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cess. In this table (not reproduted) all alloys are 
grouped together which are basically the same. 
this manner two main groups of alloys can be distin- 
guished: the aluminium-copper alloys and their deriva- 
tives, and the silicon alloys and their variations. In 
the copper alloy group, 1.5, 4.5, 7.5, and 10 per cent. 
copper alloys are the sub-divisions; in the silicon alloy 
group, the sub-divisions are 3, 5, 7.5, and 12 per cent. 
silicon. 

In order to discuss the limits of impurities or minor 
alloying elements of the above alloys, one must decide 
the angle of attack. The logical way is to consider 
the influence of the different minor alloying elements 
(1) in respect to the physical properties, and (2) in 
respect to the corrosion properties. The physical pro- 
perties should be relatively easy to analyse, while the 
corrosion resistance is very hard to prove or disprove, 
since no standard tests are available which repeatedly 
give the same answer; and the few test methods which 
give information are of value for comparison in theore- 
tical studies of alloys, but are not a reliable guide for 
actual service requirements. 


Furthermore, it is the present practice to use pro- 
tective coatings, such as anodising or painting, on 
aluminium castings that are subjected to corrosion. 
Although the problem of corrosion is interesting, it is 
not nearly so important as the physical properties 
which can be accurately measured, and which gave 
numerical data directly usable for designing of cast- 
ings, machines, apparatus, and the like. It is, there- 
fore, more important to be well informed regarding the 
effect of these minor alloying elements on the cast- 
ability, machinability, tensile strength, yield strength, 
proportional limit, elongation, impact strength, heat- 
treatability, and stability at elevated, subnormal, and 
room temperatures. 


It should be noted that in the above grouping of 
properties, castability is listed first. Casting alloys 
should cast easily in order to be free of defects such 
as shrinkage-porosity, cracks, and so-called cold shut 
or welds which are often caused by alloys of low 
fluidity, and free of dross inclusions which might be 
caused by readily oxidising alloying. elements. An 
aluminium alloy which is difficult to cast and from 
which only occasionally sound castings are obtained 
will not produce properties comparable to those found 
in a relatively simple test-bar casting from the same 
alloy. A poor casting, made of a high-strength diffi- 
cult-to-cast alloy, is less desirable than a sound cast- 
ing made from a somewhat less strong, but easy-to- 
cast alloy. 


Machinability is next in importance. Castings hard 
to machine are not desirable for several reasons. 
Machining cost is high; tool life is low; it might not 
be possible to obtain a finish which will guarantee 
good bearing; or, in stressed members, drag marks of 
the tools will cause notch effects which might lead to 
weakness of the casting, especially when it is subjected 
to vibrational stresses. 
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PART I—ALUMINIUM-COPPER, 
AEUMINIUM-COPPER-SILICON, AND 
ALUMINIUM-COPPER-NICKEL ALLOYS 
GROUP 1: 8 PER CENT. COPPER ALLOY 
With these considerations in mind, the discussion of 
the A.S.T.M. alloys can be opened with the alloys 
C, CC, 2, and XII, which are all the old 8 per cent. 
copper type, generally known as No. 12 alloy. The 
original composition was 8 per cent. copper and 92 
per cent. aluminium, the only impurities being a little 
iron and silicon. This alloy is hard to cast—its 
fluidity or mould filling ability is not very good, and 
it is also somewhat hotshort. The addition of more 
silicon improves the castability of the alloy. It should 
be noted that the chill-cast specification allows more 
silicon than the sand-cast specification because these 
two mentioned properties—fluidity and hot shortness— 
need to be well controlled in chill castings. The 
two elements copper and silicon are desired as indi- 
cated by the range given.* All other elements, there- 

fore, are to be considered “ impurities.” 

The most common undesired element in all alumi- 
nium alloys, and, of course, also in the above alloys, 
is iron. It originates from the aluminium ore, and is 
further increased by dissolution of melting vessels and 
tools. Iron, with aluminium and the other alloying 
elements, forms complex intermetallic compounds. 
These compounds have, in general, very low solid solu- 
bility in aluminium, and crystallise either in needle and 
plate form, or in skeleton dendrites (a form known as 
“chinese script”), or both. These compounds, like 
most intermetallic compounds, are brittle and reduce the 
ductility of the aluminium-copper-silicon alloy, the 
reduction in ductility depending on the amount present 
and on the size and types of the crystals. 


Influence of Iron 


Since the size and form of these crystals depend 
mainly on the chill obtained during solidification, the 
alloys which are subject to the most chill during cast- 
ing can also contain the largest amount of iron. There- 
fore, the die-cast alloy No. 12 (6 to 8 per cent. Cu; 
3.5 Si; 2.3 Fe; 1.8 Zn; 0.5 Ni; 0.3 Sn; 0.3 Mn; and 
Mg 0.1) permits iron up to 2.3 per cent. In gravity 
die-castings, the same amount of ductility can be 
obtained with 1.6 per cent. iron. However, the speci- 
fication allows only 1.4 per cent. maximum. Sand 
castings cool relatively slowly, and when iron is present 
in amounts of 1.5 per cent., relatively low ductility will 
result, and also low strength. For good commercial 
sand ‘castings, where a fairly good ductility is desired, 
the iron content should not be over 1.3 per cent. 

Experience has shown that to obtain good usable 
properties in sand castings, the iron content should be 
somewhat lower than the given limits. Iron has, in 
spite of the mentioned disadvantages, some good points. 
It decreases the hot shortness of the alloys, improves 
the tensile strength, yield strength, and hardness 
slightly, and preserves strength at elevated tempera- 
ture. In combination with silicon in aluminium- 





* The desirable elements in all alloys are indicated by ranges of 
percentages. 
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copper alloys it has been found to be desirable, as 
shown in alloy CC. However, this is only true when 
the silicon content is low—less than 1.5 per cent. If 
the silicon content is higher, the proportion of iron 
to silicon is no longer important, since the higher 
silicon content causes the same improvement in the 
alloys as iron does in low silicon containing copper- 
aluminium alloys. However, too high an iron con- 
tent in combination with high silicon is also bad. 
Therefore, the iron content should be kept within the 
limits given above to avoid poor castability, coarse 
crystal structure, shrinkage cracks, porosity and brittle- 
ness. 


Influence of Magnesium 

Magnesium is the next element in this series of 
alloys, and is limited to a maximum of 0.1 per cent. 
There is, of course, a very good reason for this. Mag- 
nesium combines with the silicon of the alloys to 
form an intermetallic compound Mg,Si, which is rela- 
tively soluble in the solid aluminium. The solubility 
increases with increasing temperature, and it amounts 
to about 1.75 per cent. at the eutectic temperature. By 
rapid chilling, some of this compound is kept in solid 
solution. This solid solution, however, represents an 
unstable condition of supersaturation. The alloy tends 
to revert to the stable state by precipitating the Mg,Si 
in an ultra-fine dispersed form. This precipitation is 
accompanied by a general rapid increase in hardness, 
strength, proportional limit, yield strength, and an 
equally drastic decrease in elongation and general duc- 
tility. The more rapid the chilling of the alloy, the 
more Mg,Si will be kept in solution, and the greater 
the hardening effect. 

When the magnesium content is kept within the 
range of solid solution at room temperature, the hard- 
ening effect is low. It has been found that 0.05 per 
cent. is a safe limit, although even 0.07 per cent. does 
not cause brittleness. The embrittling effect of mag- 
nesium can be counteracted by a suitable low-tempera- 
ture ageing treatment, such as heating a few hours at 
300 deg. C. The hardening effect is the main reason 
for holding magnesium to such low limits. There are 
other reasons which might make this element desir- 
able or undesirable, depending on the use of the cast- 
ing. It is said that magnesium makes the alloy slug- 
gish—that is, harder to cast, and also hot short; how- 
ever, in these low ranges it is without noticeable in- 
fluence. The fact that magnesium hardens the alumi- 
nium crystal by its ability to go into solid solution 
even in small amounts, improves the machinability of 
the alloy considerably. 


Influence of Manganese 
Manganese is an element which has many desirable 
functions in aluminium alloys, particularly in alumi- 
nium-copper alloys. | Manganese forms simple and 
complex compounds with aluminium which have rela- 
tively low solid solubility in aluminium. It is a mild 
“hardener,” increases the strength, proportional limit, 
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yield strength, and hardness slightly with increasing 
amounts, and reduces the ductility gradually. Its 
greatest advantages are its effect on the iron-aluminium 
complex, which it is said changes from the harmful 
needle or plate type into a less embrittling form; it 
decreases hot shortness. and improves the properties 
of the alloys at elevated temperature. It is said that 
it reduces the castability of the alloy to some extent. 
However, not much difference will be found in the 
alloys under consideration even where manganese is 
present as high as 0.5 per cent. (the present specifica- 
tion limits this element to 0.3 per cent.). It also 
counteracts somewhat the hardening which is caused 
by small amounts of magnesium. Machining proper- 
ties are improved by the presence of this element.” 


Effect of Zinc 

Zinc is one element which is permitted to be present 
- these four alloys to a considerable extent—as high 

s 2.5 per cent. Zinc was originally carried into the 
alter by the old aluminium-zinc- ee alloy which 
contained up to 30 per cent. zinc. A few pounds of 
this high zinc scrap, zinc castings, ot borings con- 
taminated with zinc or brass, added accidentally to the 
8 per cent. copper alloys causes considerable enrich- 
ment in the zinc content. 

The solid solubility of zinc in aluminium is about 
17 per cent. at room temperature. Therefore, its 
hardening effect in amounts as low as 2.5 per cent. is 
mild. It increases tensile strength, yield strength, pro- 
portional limit. and hardness somewhat, without de- 
creasing the ductility noticeably. It improves the 
machinability of the alloys,” has little effect on 
fluidity, and in amounts up to 2.5 per cent. is said to 
improve castability. It is said to increase the hot 
shortness of the alloys, although the alloy specifica- 
tion for gravity die castings allows more zinc 
than for sand castings, which is really contrary to what 
one would expect, since hot shortness is a more seri- 
ous difficulty to overcome in an iron mould than in a 
sand mould. Pressure casters, however, allow less 
zinc than either sand or gravity die-casters. It is 
probably not for the reason of hot shortness, but 
rather to keep the total amount of alloying elements 
low. Zinc has been used in these alloys in even 
higher amounts—as high as 5 per cent.—and still gave 
usable alloys. 

The “other elements” in the alloys are limited to 
1 per cent. total amount. These elements are nickel. 
chromium, titanium, tin, lead, bismuth, and others 
mentioned before. Of these, nickel, tin, and lead are 
the most frequently found. Only in the die-casting 
alloy No. 12 are nickel and tin specifically mentioned 
and limited to 0.5 per cent. and 0.3 per cent. respec- 
tively. 


Nickel, Tin and Lead 
Nickel forms an intermediary compound of Al,Ni 
with aluminium, and in aluminium-copper-iron alloy 
forms complex compounds. Nickel hardens and 
strengthens, but also reduces ductility slightly—about 
on the order of copper and manganese. It is slightly 
soluble in aluminium at room temperature. It is 
p 
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said to decrease hot shortness and helps to retain 
strength . and hardness at elevated temperatures." 
It improves machinability due to its hardening effect. 
It is said to improve the colour and to aid in the 
polishing of the casting. 

Tin does not form intermetallic compounds with 
aluminium. It is not soluble in it, but forms a simple 
eulectic with it. Its low melting point tends to in- 
crease hot shortness; therefore, its amount must be 
limited to about 0.5 per cent., or even 0.3 per cent. or 
less where hot shortness is a definite problem. It 
improves machinability considerably. It does not 1m- 
prove any of the other mentioned properties to any 
noticeable extent. Tin has been used up to 2 per 
cent. in die castings and 5 per cent. in sand castings. 
To some extent the hot shortness due to tin can be 
compensated for with silicon. 

Lead is also very often found in these alloys. Since 
iead does not mix with aluminium, it will separate 
from it when it is present in larger amounts. In small 


TaBLe I.—Tensile Properties of Gravity Die Casting Alloy 
No. 12 after Three Months, taken from Several Thousand 
Test Pieces. 
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amounts of less than 0.5 per cent., it is usually found 
in the grain boundaries as small globules. Its low 
melting point, especially when in combination with 
tin, causes hot shortness; and it has been found that 
about 0.7 per cent. of lead plus tin are the maximum 
aliowable limits for sand and gravity die-castings. It 
does not influence fluidity nor the physical properties 
such as tensile strength, proportional limit, elonga- 
tion, etc., to any detrimental extent, when present in 
the above limits. However, it improves the machina- 
bility of the alloys considerably.” 


Influence of Bismuth 


Bismuth has seldom been found in amounts larger 
than 0.1 per cent. in these alloys. It may be added 
from so-called free machining aluminium alloys or by 
stray pieces of bearing metals which also carry lead, 
tin, and sometimes antimony, into these alloys. All 
these elements improve the machinability of the alloys, 
and are otherwise relatively harmless in regard to 
mechanical properties when properly controlled. The 
total amount of all four elements should not exceed 
0.7 per cent. for sand and gravity die castings.* 
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It should be noted that the sand-cast alloy CC (Cu, 

7; Fe, 1.0; Si, 1.25; Mg 0.05: Mn, 0.3: Zn, 0.2 per 
cent.) allows only 0.2 per cent. zinc and only 0.3 per 
cent. other impurities. The physical requirements for 
this alloy are the same as for the other three alloys, 
which are obviously more “impure.” In most cases 
where a double specification of this type is found, a 
reason such as * greater ductility” or “greater 
corrosion resistance” is given. Since this alloy con- 
tains more than 7 per cent. copper and iron plus 
silicon of more than 2 per cent., a few per cent. of 
the other elements will not make the alloy less 
corrosion resistant. Most of the elements which con- 
tribute to castability or machinability are missing. 
The resultant castings may be inferior and in conse- 
quence less resistant to corrosion for the same reasons 
given previously. Therefore, only greater ductility 
should be expected from this alloy. Strangely, how- 














ever, it is not so listed in the specifications. It is quite 
TABLE II.—Properties after Ageing. 
Tensile 
Elongation, | Strength, Brinell 

| percent. | tons per sq. | hardness. 

| in. 

| } 
As cast wat 2.6 13.1 69 
6 months od fo 6|lUdM 77 
12 months 1.8 14.9 83 





CHEMICAL ANALYSIS VARIATIONS, PER CENT. 
































| Cu | Fe | Si | Zn | Mg 
Minimum 6.10 | 1.20 | 1.90 | 1.60 | 0.01 
Maximum 7.10 | 1.45 | 2.80 | 2.40 | 0.06 
Average ..| 6.75 | 1.37 | 2.40 | 1.80 | 0.04 

| Mn | Ni | Sn Pb | Ti 
Minimum | 0.13 | 0.20 | 0.20 | 0.30 | 0.03 
Maximum 0.25 | 0.40 | 0.50 | 0.40 | 0.05 
Average 0.17 | 0.35 | 0.35 | 0.35 | 0.04 





possible to obtain equal ductility from the other alloys 
when the alloying ingredients are properly controlled. 

In the first three alloys of the author's grouping 
(not reproduced) the minimum tensile strength and 
elongation required are relatively low. For gravity die 
castings, only 10.3 tons per sq. in. tensile strength and 
no elongation are required. An extensive study of 
this alloy was made by taking test bars daily from 
production furnaces for about 3 months. These bars 
were tested about 24 hrs., 6 months and 1 year after 
pouring, and the change in properties recorded. It is 
very interesting to note that none of the test bars ever 
fell close to the minimum tensile strength of 10.3 tons 
per sq. in. even when they had small defects, and really 
should have been disregarded. Finally after three 


months of daily testing it was established that most 
of the test bars had a strength of 12.1 to 13.4 tons per 
sq. in. and an elongation from 2 to 4 per cent. The 
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Effect of Minor Elements on Al Alloys 





data in Table | give the frequency of properties for 
several thousand bars. 

These test bars have general averages after casting, 
and after six and twelve months at room temperature 
ageing as shown in Table II. 

These alloys have been used in great volume, in 
highly competitive fields, for widely diversified types 
of aluminium gravity die and sand _ castings. 
Washing machine parts, such as agitators, gearhousings, 
wringer brackets; vacuum sweeper motor housings and 
nozzles; automobile cylinder heads, motor blocks, and 
crankcases; and by increasing silicon and magnesium, 
even pistons are successfully made from these alloys. 
There are many other uses to which these alloys are 
successfully applied. The ease with which they cast 
and machine and the relatively high strength have 
made them popular. It is surprising how little they 
are used in armaments, although they have very good 
properties comparable with many so-called higher grade 
alloys. 


GROUP 2: 10 PER CENT. COPPER-MAGNESIUM 
ALLOY 


The next group of alloys under consideration is a 
high copper alloy which has been used since before 
the last war as a piston alloy. It is the 10 per cent. 
copper alloy and its derivate, the 10 per cent. copper 
4 per cent. silicon alloy. The main constituents are 
copper, iron, silicon, and magnesium. Copper at 10 per 
cent. gives high hardness and strength at room and 
elevated temperatures. Iron and silicon add to these 
properties, as well as magnesium. The changes in 
properties caused by these elements are the same is 
discussed in group 1; thus, they need no repetition. 

Magnesium, however, is in this alloy as an important 
desired element and makes possible the hardness 
which is obtained by proper casting and heat treat- 
ment. When properly heat treated, this alloy has hard- 
ness in the range of 100 to 140 Brinell, good machin- 
ability, and good bearing qualities. 


Iron and Manganese 


It is interesting to note that iron in the alloys 
specified in B26 — 41T and B108 — 4IT is allowable 
up to 1.5 per cent. independent of the mode of cast- 
ing—that is, sand casting or gravity die casting. 
However, the silicon content in the sand-cast alloy is 
dependent on the iron content, and a total of both 
together of 2 per cent. is allowable. That means, if 
the iron content is 1 per cent., only 1 per cent. >f 
silicon can be used. In the chill-cast alloy, 1 per 
cent. of silicon can be used independent of the iron 
content. It is known, however, that silicon increases 
fluidity of aluminium alloys and also decreases 
shrinkage, and by actual experience it has been found 
that stronger castings can be made when the silicon 
is increased to a minimum of 1.4 per cent. The 
Proper proportioning of iron and silicon for the cast- 
ing depends greatly on the intricacy of the design. 
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The simpler thg casting, the less important the pro- 
portioning. The higher the iron content, the more 
silicon is desirable. If, however, the silicon is more 
than 2 per cent., the iron should be kept below 1.3 
per cent. to avoid undue brittleness—illustrated in 
-_ _ 10.0; Fe, 1.2; Si, 4.0; Mg, 0.25; Mn, 0.05; 
n, 0.5). 

Manganese imparts the same properties to this alloy 
as mentioned before, and has marked advantage even 
up to | per cent., since it improves hardness and 
strength at elevated temperatures. It should be limited 
only by the fact that it decreases fluidity; but up to 
0.7 or 0.8 the alloy casts without undue difficulty.* ° 


Nickel and Zinc 


Nickel imparts about the same properties as man- 
ganese, and can be used in greater quantities. In the 
gravity die alloy it is limited to 0.03 per cent., and in 
the sand-cast alloy to even less. It can be used in 
much higher amounts, such as 0.5 or even 1 per cent. 

Zinc is limited in these alloys to 0.2 to 0.5 per cent. 
The sand-casting alloy has the lowest permissible zinc 
content. The properties obtained by the addition of 
zine are the same in this alloy as in the No. 12 alloy. 


TaBLe III.—10 per cent. Copper Alloy. 











Tensile strength, lbs. per sq. in. 
Zine, 

per cent. Room 150 deg. 225 deg. 

Temperature. C. C. 
0.10 32 100 30 300 28 600 
0.25 32 300 31 500 28 500 
0.40 33 500 31 700 28 400 
0.79 34 700 31 800 28 200 
1.22 33 700 31 600 28 700 














The greatest objection to zinc is the belief that zinc 
causes hot shortness and, therefore, weakness at 
elevated temperature. This idea probably dates back 
to the time when alloys with 10 or more per cent. of 
zinc were commonly used. It is very interesting to 
note from the specifications that in sand castings 
weakening of the alloy is expected to occur when more 
than 0.2 per cent. zinc is present, while in chill cast- 
ings 0.4 or 0.5 per cent. is permissible, in spite of the 
fact that chill castings are much more troubled by hot 
shortness or weakness at elevated temperatures than 
sand castings. It seems logical, therefore, to assume 
that the specifications are not founded on facts. The 
author’s tests on the effect of zinc on this alloy confirm 
that zinc is a harmless element, as shown in Table III. 

In these tests the hot shortness decreased gradually 
with the addition of zinc. This seems to confirm that 
zinc up to 1.2 per cent. has no deleterious influence on 
this alloy and can be used in greater amounts. 

The other elements, such as lead, tin, bismuth, and 
chromium, etc., including nickel in two of the alloys, 
are limited to 0.3 to 0.5 per cent., respectively. If 
nickel be excluded for the above-given reasons from 
this list, then about 0.5 per cent. of the “other 
elements’ would greatly aid in the machinability of 


iu 
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the alloy. The effect of the individual elements has 
been discussed in the No. 12 alloy, and nothing new 
can be added in this case. 

Alloy No. 5 is practically the same as alloy No. 4, 
only that 3 per cent. silicon has been added, probably 
to increase the fluidity of the alloy. This alloy is, 
however, not used a great deal. It is interesting to note 
that in alloy No. 4 not more than 1 per cent. silicon 
is allowable, while in No. 5, 3.5 to 4.5 per cent. silicon 
is wanted. It does not seem justified to conclude that 
the alloys with silicon from 1 to 3.5 per cent. are 
useless. 

It should be noted, however, that the composition 
of most alloys is very flexible, and all the maximum 
limits of all elements given in the specifications cannot 
be used in any one alloy, since a second limitation— 
the physical property specification—controls the total 
amount of the alloying elements. To illustrate, the 
following examples may be given: 

Within the chemical limits of alloy 5 it is possible 
to produce alloys of greatly varying properties. An 
alloy with all elements at the low limits would be weak 
and soft and difficult to cast and machine, while an 
alloy with all elements at the high limits would be 
brittle. In Table IV the two extremes are illustrated 
as A and B. Alloy C has been added to the table 
for purposes of comparison. 

Although this alloy does not conform to the chemical 
specification, the casting and machining properties are 
excellent, and the physical properties are equal to or 
better than those alloys within the specification. The 
fact is that thousands of tons of pistons made of alloy 
C have been used for many years with great success 
in competition with the alloys F (Cu, 10; Fe, 1.5; 
Fe and Si, 2.0 max.; Mg, 0.25; Mn, 0.3; Zn, 0.2), 
and 4 (as F, but Si, 1.0; Zn, 0.4, and Ni, 0.3). 


(To be continued) 





CORRESPONDENCE 


\We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


Foundry Education 

To the Editor of THE FouNDRY TRADE JOURNAL. 

Sir,—The writer has been particularly interested 
to read the article in the Journal which carries the 
heading of “ Meeting the Decline in Craftsmanship.” 
and relates to the recent Presidential Address at the 
Scottish Branch. 

The subject discussed therein was also covered to 
a certain extent in the Scottish president’s address of 
twelve months ago (FOUNDRY TRADE JOURNAL, Octo- 
ber 30, 1941), and it is evident that in that part of the 
world they are very seriously considering future diffi- 
culties in the trade, due to lack of apprentices. 

It is also a matter that has given us a lot of 
serious thought during the past few years, and in this 
city local conditions make matters far worse, because 
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foundries are about the heaviest industry in the 
locality, and for the major part boys and youths are 
able to find very much more congenial jobs in hosiery 
factories, and the boot and shoe industry, etc. 

To put the matter in a nutshell, it is extremely 
difficult to get any boys in the foundry at the present 
moment, and this applies to both ourselves and 
other foundries in the city and surrounding districts. 
If this carries on for a year or two, what the position 
will be in 10 or 20 years’ time we do not like to 
think of. We appreciate the remarks about mechanisa- 
tion, but in the foundry there will undoubtedly be a 
demand for skilled workers. 

The writer had a talk with the Director for 
Juvenile Education on the subject, and this gentleman 
was sympathetic but stated that he could not of course 
“direct” boys to the foundry industry. 

We do, therefore, feel that it is a subject that will 
have to be tackled by the Institute of British Foundry- 
men as a whole, because we are convinced that indi- 
vidual firms can do very little good. 

Quite possibly, a lot of the trouble is that 
foundries ought to put their own house in order, 
because undoubtedly some of the working conditions 
are bad, but at the best of times, a foundry can 
never be made like a first-class engineering shop.— 
Yours, etc., 

per pro RICHARDS (LEICESTER), LIMITED, 
W. H. RICHARDS, 
Director. 

Richards (Leicester), Limited, 

Pheenix Iron Works, 
Leicester. 
ee 9, 1942. 


To the Editor of THE FOUNDRY TRADE JOURNAL. 

Sir,—Referring ‘to your editorial in the issue of 
THE FOUNDRY TRADE JOURNAL, dated November 5, on 
the subject of education of foundry apprentices, we 
find among the younger employees in our foundry a 
real desire for a greater knowledge of the material 
which they are handling. Indeed, this desire is not 
confined to the young ones only, and the works 
committee have brought the subject up for discussion 
at one of their periodic meetings. 

For our part we have been endeavouring to find 
some sort of syllabus whereby the elementary metal- 
lurgy of cast iron, and details of up-to-date foundry 
technique can be imparted. 

We should be glad to know if you can acquaint us 
with any such syllabus to enable a series of evening 
lectures to be given to our workers.—Yours, etc., 

G. W. RousHaM, 

Renshaw Foundry, Limited, Director. 

Mill Mead, 
Staines, Middlesex. 

November 9, 1942. 


[The syllabus published by the City and Guilds of 
London Institute, in collaboration with the Institute 
of British Foundrymen, not only publishes a syllabus 
but also organises examinations on a national basis. 
—Editor.] 
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THE DETECTION OF CRACKS IN CAST- 
INGS BY AN ELECTRICAL METHOD 


By B. M. THORNTON, M.Sc., A.M.I.Mech.E. 


In the October 16, 1941, issue of this JoURNAL a 
method of determining the thickness of casting walls 
from one side only by an electrical method was de- 
scribed, and recently an inquiry was made by a well- 
known ironworks as to whether the method might be 
adopted for the detection of cracks in castings. While 
the method had been applied for the detection of 


cracks some years ago, the work was of a 
preliminary and experimental nature on fatigue 
cracks in shafts, and the detection of broken 
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Fic. 1—DIAGRAMMATIC ARRANGEMENT OF 
TESTING APPARATUS. 


strands in wire ropes; work which has yet to be com- 
pleted. From the earlier experience it was realised 
that the electrical method could not be relied upon to 
measure accurately the depth of a crack, but it should 
provide reliable evidence that a crack exists, although 
this crack may be below the surface or hidden, as in 
the case of a shaft fatigue crack in the hub of a 
shrunk-on wheel. For most purposes in engineering 
the information required is whether a crack exists, and 
the dimensions of the flaw are of secondary interest. 
It is thought that the results of tests undertaken for 
the ironworks will be of general interest, and a brief 
description of the instrument used, exactly the same as 
that for determining wall thickness, will first be given. 





* Thornton and Thornton ‘‘ The Measurement of the Thickness of 
Metal Walls from one Surface only, by an Electrical Method’’. Proc. 
I.Mech.E. Vol. 149, 1938. 

* Thornton and Thornton ‘“*The Testing of Wall Thicknesses of 
Castings’"". FounDRY TRADE REVIEW, Oct. 16, 1941. 
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The original description of the method was given 
by the author in a Paper’ published in 1938, and the 
main object at the time was to determine the ‘thickness 
of boiler tubes, and the steel walls of pressure vessels 
Later, the method was applied to determining the wall 
thickness of castings, but no application of the method 
to the detection of cracks in the walls of castings had 
been made prior to the inquiry from the ironworks. 

Any instrument for determining the thickness or 
soundness of castings, ferrous or non-ferrous, should 
preferably be portable, robust, independent of exter- 
nal power supply and easy to operate. The instru- 
ment used in the tests described below fulfils these 
conditions. 





Fic. 2.—GENERAL VIEW OF INSTRUMENT. 





3 4 
Fic. 3.—PLoT OF ELECTRICAL READINGS. 
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Electrical Detection of Cracks 





The method is essentially that of comparing the 
resistance of the metal wall under test, with that of a 
similarly shaped wall of the same material and which 
is known to be free from flaw. No knowledge of the 
specific resistance of the material is required. Current, 
invariably under 10 amps. for castings, is supplied by 
a 6- or 12-volt battery to two current contacts held by 
hand or mechanical means against the wall under test 
and spaced from 1 in. to 12 in. apart. With the 
majority of castings, the current contact spacing is 2 
to 3 in. The circuit diagram is shown in Fig. 1. The 
current in the circuit is adjusted by varying the rheo- 
stat until the potential drop, indicated by the deflection 





Fic. 4.—FLAw ELECTRICALLY DETECTED IN TEST 
SAMPLE CONFIRMED ON FRACTURE. 


of a galvanometer connected to two potential contacts 
spaced close to the current contacts, reaches a pre- 
determined value. From a calibration curve connect- 
ing current and thickness, or if a flaw is present the 
effective thickness, the condition of the wall under 
test is determined. 

The contacts are made on the wall under test by 
means of spring-controlled rotating points that were 
originally designed by Messrs. Evershed & Vignoles 
for a four-point method of working. The flexible 
leads connecting the contact heads with the instru- 
ment box are usually about 30 ft. long, but for special 
work they are sometimes 100 ft. long. The instrument 
box, contact heads and leads are shown in Fig. 2. 

From what has been said above, it should be clear 
that, as no absolute measurement of the conductance 
of the metal of the wall under test is made, the method 
is essentially one of comparison. Typical calibration 
curves are given in the article in this JOURNAL’ to 
which reference has been made, but there is one im- 
portant point which may here be stressed. Where 
the contact spacings are so wide that the current flow 
is for all practical purposes two dimensional, 7.¢., when 
the ratio of current contact centre distance to wall 
thickness is from 8 to 10, the curve connecting cur- 
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rent and thickness is a straight line passing through 
zero. It is only necessary to make one actual measure- 
ment of wall thickness by caliper or drill test to estab- 
jish the curve for the particular metal under test. This 
point arises in the tests to be described below, in which 
the pieces submitted for test were too small to allow 
the ideal contact distance to thickness ratio to be 
adopted. Although no calibration curve was used, or 
was necessary in these tests, the change of current 
caused by the flaws was much less than might have 
been achieved had it been possible to adopt the wider 
contact spacings which would have been possible on 
the castings from which the test-pieces were cut. 
For the particular problem, the ironworks prepared 
four samples about } in. thick and 8 in. square; two 
of these samples were known to contain partial cracks, 
but paper strips had been pasted over the surface. so 
that externally two samples appeared exactly alike. 
Using the contact heads shown in Fig. 1 and a distance 
between the current contacts of 1% in., the samples 





Fic. 5.—FLAw ELECTRICALLY DETECTED IN TEST 
SAMPLE CONFIRMED ON FRACTURE. 


were explored and the readings obtained are plotted 
in Fig. 3. These readings are the current in amperes 
required to give a galvanometer deflection of five divi- 
sions. It is evident from the readings that there was 
an irregular crack in sample piece No. 1 and a slightly 
larger, but straight, crack in sample piece No. 4. The 
results of the tests were communicated to the iron- 
works, which confirmed that the findings were correct, 
and permission was given to break the castings to 
examine the nature of the cracks. These are shown 
in the photographs, Figs. 4 and 5. The flaws, which 
had been etched by a copper-sulphate solution, are 
clearly indicated. 


Canadian Tin-Free Bronze.—According to “ The 
Foundry,” a Canadian firm has developed a tin-free 
bronze, which is claimed to possess desirable structural 
and bearing properties to qualify it for use in worm 
gears. It is a copper-nickel-antimony alloy, and 
investigations indicate that 2 per cent. nickel, 8 per 
cent. antimony, and 90 per cent. copper shows good 
strength and bearing properties. It is stated that the 
composition is not patented, and any foundry is 
welcome to try it out. 
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The BRANCH-PRESIDENT (Mr. R. B. Templeton), in 
his introductory remarks, said it was particularly 
appropriate that a Paper should be presented on the 
subject of mechanical handling, because one of the 
greatest difficulties in the foundry industry at the 
moment was that of the replacement of labour. 
Founders were up _ against problems which 
were almost insurmountable; labour was being taken 
from them, and so far as he could see there was little 
possibility of replacing these men. Therefore, they 
must look more and more to mechanical aids, and Mr. 
Paterson’s Paper would be of great assistance to them 
in making decisions with regard to it. Labour was 
short, and in his view it would become shorter still. 
The foundries in the London areas were being con- 
centrated, which he believed was due entirely to the 
national shortage of labour; this shortage was apparent, 
not only in London, but in all other areas of the 
country, and perhaps men would have to be sent from 
London to the Midlands and the North. It seemed 
that the powers-that-be were “trying it on the dog” 
first, and unfortunately the dog seemed to be the 
London area. Founders must therefore look to some 
form of mechanisation in solving their problems. He 
did not go so far as to suggest that they would have 
to mechanise their foundries completely, but they 
would have to adopt more and more mechanical aids, 
which would enable them to do a given amount of 
work with fewer men; if, by the introduction of 
mechanical aids, one man could do the work which 
was done previously by two, then they had to a great 
extent solved their problem. 

After the reading of the Paper, the BRANCH-PREsI- 
DENT, enlarging upon Mr. Paterson’s concluding re- 
marks concerning the importance of proper co-opera- 
tion between the founder and the engineer, said that 
many of the foundries in the London area were housed 
in buildings which were designed as railway arches, 
laundries, etc., and in those cases the engineer must 
apply his skill to the mechanising of those obviously 
unsuitable buildings. Quite a number of the district 
foundries were modern and amenable to some form of 
mechanisation, but, by and large, the majority of them 
were not suitable for the type of mechanisation which 
Mr. Paterson had discussed and illustrated, and which 
was especially applicable to the mass-production 
foundries. He would have liked Mr. Paterson to have 
enlarged upon methods which would help the small 
jobbing founders, whose difficulties with regard to 
labour were very serious; they would like to know 
more about methods which they could adopt for the 
handling of raw materials and sand, and so on. The 
founder who was making, say, from 25 to 50 tons of 
jobbing castings per week, had very serious problems 
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MECHANICAL HANDLING 
IN FOUNDRY PRACTICE 
By D. CHERRY PATERSON, M.| Mech.€. 


Report of Discussion of Paper 
by London Branch of the 
Institute. The Paper was 
published in the two pre- 
vious issues of the Journal 


to face in connection with the handling of these raw 
materials; inasmuch as his buildings were unsuitable 
and not ideally located, he had to employ much more 
unskilled labour for the handling of materials than 
had the founders whose buildings and layouts were 
designed for the job. 


Buildings and Bins 


Mr. V. C. FAULKNER (past-President) referred to the 
fact that most foundry buildings in Great Britain had 
insufficient height to enable mechanisation schemes to 
be applied to the best advantage; he believed Mr. 
Paterson would agree that, almost every time he was 
asked to advise on the mechanisation of a foundry, 
he was faced with this difficulty. Recalling the refer- 
ence in the Paper to the construction of bins for 
storing raw materials, he asked whether Mr. Paterson 
would prefer bins made of steel plates, sleepers, 
concrete, or brick. Mr. Faulkner’s own preference was 
for the use of sleepers, as he believed they had given 
the best results throughout the industry. 

With regard to the transference of materials from 
the stock yard to the cupola platform in smallish 
foundries, he suggested that the best system was to 
charge into crane-handled skips flanged at the rear 
of the bottom; those skips could be placed by the 
crane between an elevated railing and the edge of the 
cupola platform, forming such an angle that the 
contents dropped into the appropriate bins. He had 
seen that system in operation in one or two foundries, 
and it had proved to be very successful. 

For the manufacture of cores the best system—if 
the height of the foundry buildings was suitable—was 
to mix the core materials on a gallery floor and then 
to barrow the mixed materials to holes in the floor, 
through which the materials were dropped into chutes 
which conveyed them to the centres of circular tables, 
the distance between the chute and the table being 
sufficient to enable the operators to get the amount of 
sand they required for the coreboxes. He emphasised 
that the problem of the making and handling of cores 
was not sufficiently appreciated by the average 
mechanical engineer. It was in fact the most difficult 
and probably the crucial problem in mechanisation. If 
there were no cores, the problem of mechanisation 
could be comparatively easy; but where there was a 
large amount of core setting to be done, proper pro- 
vision must be made for handling and sufficient time 
must be allowed to ensure the setting of the cores. 
If but little time were required, a roller conveyor would 
answer; otherwise, a pendulum conveyor must run side 
by side with the mould conveyor, in order to give 
time for the setting and inspection of the cores before 
the final closing and casting. 
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A factor which had not been mentioned in the 
Paper was that, as ladles became more or less empty, 
the angle of pouring required adjustment. A number 
of schemes had been put forward for the solution of 
that particular problem, but none of those which he 
had seen was 100 per cent. successful. It would be 
of great interest to the industry to know the latest 
method of solving that particular problem. Finally, 
he asked if Mr. Paterson believed the time would 
come when the knock-out would be totally enclosed, 
with aspiration for taking out the dust. 


Two-Storey Foundries 


Mr. W. TWADDLeE (Bagshawe & Company) said that 
fundamentally a foundry was a two-storey building; 
but he had wondered why foundry engineers had not 
thought about a two-storey foundry, for in the base- 
ment one could handle all the returned sand and main- 
tain the moulding machines, the elevator pits would 
be sited there, and there would be ample space for 
storing the boxes which were not needed immediately. 
Commenting on Mr. Paterson’s suggestion that the 
shake-out conveyor should be flat, he said he believed 
a trough conveyor would be equally successful; the 
troughing of the belt would tend to cleanliness. 

With regard to the design of belt conveyors and 
elevators, it was probable that in the immediate future 
it would be influenced very considerably by rubber 
restrictions, and designers might have to change their 
minds. Whilst there would be a good deal of agree- 
ment with Mr. Paterson that chain elevators were 
extremely undesirable, owing to the rapidity of wear 
and the cost of rebushing, it might become necessary 
to use them. Referring to a photograph which Mr. 
Paterson had shown of a sand hopper, he said the 
conical shape was such that one would imagine the 
sand would not flow very well; but the photograph 
had shown that the sand did flow quite well. It would 
be interesting to hear what success was achieved with 
the pouring runway, with the varying height which 
must be necessary for the ladle. 

Finally, with regard to the core-sand plant, he asked 
whether difficulty had been experienced in the cool- 
ins of the core sand prior to feeding it to the mixing 
plant. 


Conveyors for Knock-Outs 

Mr. G. E. FRANCE expressed agreement with all 
that Mr. Paterson had said on principle, but disagreed 
as to details. One must agree with Mr. Paterson’s 
remarks on the principle of mechanisation; the fact 
that, as mentioned by the Branch-President, most of 
the foundries in the London area were jobbing foun- 
dries, did not vitiate that principle. Mr. Paterson 
had shown how mechanisation could be applied to a 
foundry; the fact that, in jobbing foundries, a com- 
promise must be made between a product for which 
there was an unlimited demand, and the unit cost of 
production did not affect the argument. Where 
mechanisation could be applied, it should be applied 
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to the fullest extent possible, having regard to all the 
circumstances; but there was danger of over-mechani- 
sation, or, in other words, of fools rushing in where 
angels feared to tread. 

Commenting on the remarks of Mr. Twaddle con- 
cerning knock-outs, he said he believed the use of the 
belt conveyor for a knock-out, whether flat or troughed, 
was quite out of date and could not be justified. 
The only possible sort of conveyor from any mould 
knock-out, in his opinion, was a steel conveyor, pre- 
ferably of the steel-plate type. It was his experience 
that, if a belt conveyor were used beneath the knock- 
out to receive the sand as it was knocked out from 
the moulding boxes, stoppages were frequent and the 
cost of belt replacements was considerable. Damage 
was caused to the belts, not only by reason of the 
heat of the sand, but also because sometimes runners, 
for instance, would come down with the knocked-out 
sand and would engage with the sides of the belt con- 
veyor, and it was not uncommon to find that a brand 
new belt would be split lengthwise after it had been 
in use for only a couple of days. Such damage could 
not occur when a steel-plate conveyor was used. He 
admitted that the capital cost of such a conveyor was 
greater than that of a belt conveyor, but, on the other 
hand, it would last very much longer. 


Man-Hours Need for Mechanisation 


Mr. J. F. Kayser confessed that he was somewhat 
disappointed by the Paper. When one came to a 
lecture on mechanisation, and talked about cranes, 
he said, it seemed to be very much like attending a 
lecture on accountancy and talking about the multi- 
plication tables. There were many aspects of the 
mechanisation problem which should be considered, 
and the first was that mechanisation was the quick 
road to ruin unless one had much capital available. 
At the moment he did not think that mechanisation 
would solve any labour problems unless one budgeted 
for a war of at least five years’, or perhaps seven or 
eight years’, duration. One had first to consider the 
labour that would have to be devoted to the installa- 
tion of the plant; very many man-hours would have to 
be devoted to the work of installation, and he could 
not see where economy was to be effected unless a 
long-term policy were adopted. Nevertheless, he was 
of opinion that the Government should insist on 
mechanisation in certain branches of the foundry 
trade. In that connection he referred to the manu- 
facture of bombs, and said that the manner in which 
they were hauled about most foundries nowadays was 
really amusing. 

The extent to which mechanisation could be applied 
depended on the nature of each particular foundry. 
A small jobbing foundry would need lifting tackle, 
and that sort of thing; but the provision of such tackle 
was not real mechanisation. Lifting was one of the 
problems which should have been solved to perfec- 
tion long ago. One could not claim to have 
mechanised a foundry until one had installed a plant 
which not only dealt with the moulding boxes and 
the sand and the castings generally, but also passed 
the castings along in a certain way so that they arrived 
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at the fettling shop one way up and arrived at the 
sand-blasting machines another way up. 

Mr. FRANCE commented that it was very apparent 
that Mr. Kayser was not familiar with modern 
methods of bomb production. 


AUTHOR’S REPLY 


Mr. PATERSON, in his reply, emphasised that he 
could only claim to be a mechanical handling engi- 
neer and not a foundry expert, and said he had tried 
to make that clear in the Paper. Commenting upon 
the Branch-President’s reference to the problems of 
the small foundries, he said it was always difficult 
to decide just how far mechanisation could be applied 
to them. Usually the buildings at the small foundries 
around London and in the provinces were erected 
merely to keep out wind and water, and it was hope- 
less in such circumstances to attempt to design a 
scheme of mechanisation which depended on the 
structures. Usually one could not do much more than 
to instal hand cranes. Perhaps one could not regard 
that as mechanisation; but it was in fact mechanical 
handling. The term “ mechanisation ” was very broad, 
and he believed it was used wrongly in the foundry 
industry; mechanisation was not quite the same thing 
as mechanical handling, for mechanisation involved 
the installation of machines which made the products 
of the foundry, as distinct from machines which merely 
carried those products and the various raw materials. 
In a small foundry it was almost impossible to instal 
anything more than a crane, which usually meant 
separate gantry support. 

Replying to Mr. Faulkner’s question concerning the 
construction of bins, he said he would prefer them 
to be made of concrete rather than sleepers; the latter 
were difficult to support, whereas concrete bins could 
be made very strong, they could be constructed very 
easily and quickly, and they would last a very long 
time. 


Cupola Charging 

It was quite a common practice to use bottom- 
opening skips for the transport of materials to the 
cupola platform; they could be handled by a cupola 
hoist on a runway and taken away by a runway from 
the top, or they could be lifted by a crane and 
dumped on the cupola platform. But that was a 
matter for decision in relation to each individual 
foundry, having regard to the conditions in that 
foundry. 

The provision of an extra floor and the location 
of the core-making on that floor was a practice which 
had been followed in a number of cases. In a well- 
designed, big, open foundry it was possible to con- 
Struct another floor and to locate the core-makers on 
the second floor; that was not a complete floor, like 
that of a factory, but was more in the nature of 
a gallery. The sand was delivered from above through 
holes, and the system was virtually the same as the 
platform system. 
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Mr. FAULKNER, explaining in more detail the plat- 
form system he had in mind, said the skip had a 
flange by which it was fixed to the rail around the 
cupola platform, and the hopper was tilted at a 
pre-determined angle so that it deposited its contents 
into a bin on the cupola platform. He considered 
that to be an excellent system. 

Mr. PATERSON suggested it was better to have the 
uantities measured on the ground, than to have 
the measured quantities taken up and fed directly 
into the cupola. 

Mr. FAULKNER did not think so. The weighing 
apparatus could be installed on the cupola siatloome 
the charges were often quite small, especially in 
cylinder foundries. 

Mr. PATERSON commented that the materials could 
be weighed down below. However, that again was 
a matter for choice. With regard to the knock-out, 
he said there were schemes in hand for extracting the 
dust, and in some cases the knock-out was completely 
enclosed. He had not seen any of them yet, how- 
ever. 


* Pit-falls ” 

Replying to Mr. Twaddle, he said that pits always 
constituted a bugbear in foundries. Very often the 
ground was bad and it was not possible to provide 
pits of any great depth; in some old foundries the 
ground contained all kinds of drains, etc. Usually 
the demand was that the pits should be as shallow 
as possible, or, if it were necessary that they should 
be deep, they should be as narrow as possible. In 
his view, however, it was a very bad policy to provide 
really small pits, because the men simply would not 
go into them and they avoided the necessary duties 
of maintenance. Mr. Twaddle’s conception of the 
whole of the foundry floor being made into a pit, 
or, in other words, of providing a basement, was a 
very good one; in a comparatively new foundry it 
would be possible, but one could not always do it 
in an existing foundry. 

As to the suggestion that it would be necessary to 
revert to the use of chains for elevators, he said 
that rubber restrictions were such that it was already 
very difficult to obtain rubber belts. With regard to 
the pouring runway, he said that in the particular 
scheme he had illustrated these were small ladles, 
which the men could pour the full distance. If the 
ladles were bigger the men would find them very 
much more difficult to handle, and probably some 
mechanical means would have been necessary to assist 
tipping. But such a problem could be solved if 
necessary, of course. 


Sand Cooling 


The extent of the cooling of the core sand de- 
pended on the speed at which it travelled and its 
preparation beforehand, and he had not experienced 
difficulty in effecting the necessary cooling, in the 
plant which he had illustrated. But the cooling 
could constitute a real difficulty, and he had known 
of cases in which it had been necessary for the sand 
to make two journeys in order to ensure the necessary 
cooling. Various devices had been used, such as the 
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provis.on of rakes across the conveyor in order to 
open up the sand and let in the air, or a ridge along 
the conveyor so that the sand would fall over and 
become exposed to the atmosphere. Such devices 
must be designed according to the. circumstances in 
each particular plant. 

On the question of mechanisation generally, he said 
there was no doubt, as Mr. France had intimated, 
that there was a danger of mechanisation being over- 
done by enthusiasts. Some people, when considering 
the installation of mechanical aids, would like to 
mechanise the whole of a foundry, without appre- 
ciating that it might be uneconomical to do so; and 
in many cases it was uneconomical. In some cases 
it was quite economical to barrow the sand to the 
hoppers, and it was quite an efficient method. When 
foundry mechanisation was introduced, about twenty 
years ago, a number of American experts had come 
to this country, and some of them had put down 
installations which had almost ruined the owners of 
the foundries concerned. One American expert had 
mechanised one foundry entirely, at a cost of about 
£40,000, and the plant had had to be taken out after- 
wards because the owners of the foundry simply could 
not afford to run it. The whole matter was one of 
balance and common sense as between the foundryman 
and the engineer. 


Knock-out Conveyors 


He did not think there was any objection to the 
use of rubber belts for the knock-out conveyor; the 
rubber was specially treated so that it could carry 
the hot sand without suffering damage. Such belts 
were more flexible than the steel conveyors and could 
be diverted more easily, adopting either a convex or 
a concave travel. Steel conveyors had been used a 
good deal, but he personally preferred to use the 
rubber belting. For short conveyors he was opposed 
to the troughing of the belting, and preferred that it 
should be flat; but, of course, it must be of ample 
width. Usually troughed belts were used for cheap- 
ness, because the belts could be narrower when 
troughed than when flat, and for a long travel one 
could not do better than to trough the belts. But in 
the case of a short belt which had to receive material 
from a hopper and had to travel under a magnetic 
separator, and might have to change from the concave 
to the convex, it was far better to use a flat belt than 
a troughed belt. 

Reverting to the problem of sand cooling, in re- 
sponse to Mr. France’s question on the subject, he said 
that was dependent mainly on the length and time of 
travel on its way to the moulding and core-making 
stations; but some firms also installed plant for cool- 
ing the sand as it passed through the tunnel. 

Some rather scornful remarks had been made by 
Mr. Kayser concerning the use of cranes as an example 
of mechanisation; but the use of cranes certainly came 
within the category of mechanical handling, which was 
the subject of the Paper, and the lifting of a load 
by means of a crane was a very good example of it. 
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As to the suggestion that mechanisation had been 
carried forward a great deal as the result of the war. 
Mr. Paterson pointed out that many years before the 
war the foundries had been equipped for mechanical 
handling as a measure of economy; indeed, it would 
be impossible to mass-produce without the aid of 
mechanical handling schemes. Where a foundry had 
to produce a considerable quantity of a particular casi- 
ing per hr. it would be impossible to do the work by 
hand methods on the floor; it could be done in no other 
way than by means of a plant which was properly 
designed for that job. 


Vote of Thanks 


Mr. C. H. Kalin proposed a hearty vote of thanks 
to Mr. Paterson for having made yet another very 
interesting contribution on the very thorny problem of 
mechanical handling in foundries. It seemed to him, 
he said, that the many Papers which had been pub- 
lished on mechanical handling had dealt only with 
details, and he awaited with interest the occasion on 
which the principles of mechanisation would be laid 
down. Most of the mechanised plants with which he 
was acquainted had as their primary object the increase 
of output, and not necessarily economic output. The 
operation which was the most costly in the handling 
of materials was the primary operation of picking 
them up, as distinct from the actual moving of them; 
for example, if sand had to be carried from a siding 
to a foundry by means of a losry, the greater part 
of the cost was incurred in the operation of loading 
and unloading the lorry, and it would cost very little 
more to carry the materia] a mile than to carry it a 
hundred yards. It was -very surprising that the 
industry had not yet found a good method of handling 
the second raw material of the foundry. Metal was 
handled very efficiently and very economically’ by 
means of a magnet, but he had yet to learn of a 
really good method of loading sand into or unloading 
it from a truck or lorry. It was a matter worthy of 
consideration as to whether the railway companies 
should be asked to design trucks which could be 
unloaded economically; at the moment we were still 
dependent on the labourer and his shovel. 

The time must be approaching when some data would 
have to be put forward showing the increase of output 
per man-hour in a foundry or plant which was 
mechanised or mechanically assisted as compared with 
one which was not, or the increase of output per 
sq. ft. or per sq. yd. of foundry area. Mr. 
Paterson had dealt very ably with a subject which was 
very difficult and complex, and the members of the 
Branch were indeed grateful to him for having dis- 
cussed his aspect of it. One was not detracting from 
the value of his Paper by suggesting that very soon it 
would be necessary to get down to fundamentals and 
to have the principles of mechanisation laid down, for 
the benefit of foundry managements. 

Mr. P. D. Pincott, who seconded the vote of thanks, 
said he was particularly interested in mechanisation, 
and had always wanted to hear some indication as to 
where it started and where it ended. Speaking of 
mechanical moulding, he said there was a good deal 

(Concluded on page 283.) 
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of difference of opinion in the foundry industry gener- 
ally as to when a job should be made by moulding 
machine and when it should be moulded by hand; 
he did not think it was unfair to say of the older 
foundrymen that they were somewhat sceptical about 
the use of the moulding machine and the mechanical 
plant which went with it. Recently he had been 
visiting foundries in the London area, and it was 
ieally surprising to find that in quite a number of 
cases repetition castings were still being moulded by 
hand. It seemed, therefore, that in mechanising 
foundries one should start with the moulding machines, 
and that cranes and conveyors must follow. He would 
have liked to have heard more from Mr. Paterson 
with regard to the moulding machine; but perhaps 
that was rather outside the scope of the Paper, which 
he had enjoyed. It was with the greatest pleasure 
that he seconded the vote of thanks. 


A Double-Deck Conveyor 


Mr. FAULKNER, supporting the vote of thanks, took 
the opportunity to point out that not very long ago 
Mr. France had presented a Paper on the basic prin- 
ciples of mechanisation, omitting all details of equip- 
ment. No doubt Mr. Paterson was well aware of 
that and, therefore, did not discuss the fundamentals 
of the problem again in his own Paper. It had often 
been said that mechanisation began by knocking out 
at one particular position; he had thought so, too, 
until he had come across the problems arising in a 
light alloy foundry with a big output involving the 
use of an enormous amount of tackle for each job. 
In such cases it was necessary to knock out by the 
side of the moulding machines. The problem had 
been overcome by knocking out the sand, the cast- 
ings and the chills, separating the chills and charging 
the sand and castings on to a double-deck conveyor. 
The upper conveyor was in the form of a grid, and 
the sand dropped through it on to the lower conveyor, 
which carried it back for reconditioning: the castings 
— carried by the upper conveyor to the fettling 
shop. 

The vote of thanks was carried with acclamation. 


Mr. PATERSON briefly responded. In reply to Mr. 
Pincott’s remarks, he said he had purposely refrained 
from discussing moulding machines and the like be- 
cause they did not come within the scope of the 
mechanical handling engineer; he had drawn a very 
distinct line between the mechanical handling engineer 
and the designers of the machines used for making 
the products of the foundry. 


Correction—The captions to Figs. 2 and 3 on 
pp. 232 and 233 of the first instalment of this Paper 
should read: Fig. 2—4}-ton overhead runway for 
and Fig. 3—Wall jib crane, etc. 


bath boxes: 





FOUNDRY TRADE JOURNAL 


283 


ASSOCIATION OF BRONZE AND 
BRASS FOUNDERS 


At a meeting of the above, held in London on 
November 17, which was largely attended and was 
representative of the bronze and brass founders’ in- 
dustry as a whole, the constitution of the Association 
was approved and adopted. 


Mr. Henry Bissell, of J. Stone & Company, Limited, 
was unanimously elected President of the Association 
for the ensuing year, and Mr. Geo. T. Hyslop, of the 
Phosphor Bronze Company, Limited, was also unani- 
mously elected Vice-President. 


Mr. H. Higgins, of the Yorkshire Engineering Sup- 
plies, Limited, and Mr. W. G. Suffield, of Dewrance & 
Company, Limited, were unanimously elected trustees. 
Heathcote & Coleman were unanimously elected secre- 
taries. 


The General Council was elected, and now consists 
of the following, in addition to the President and Vice- 
President:—Aluminium Bronze (Mr. J. Henderson): 
Anti-Attrition Metal (Mr. S. P. Loosen); Charles Carr 
(Mr. F. J. Emblem); Dewrance & Company (Mr. W. G. 
Suffield); Glacier Metal (Mr. W. B. D. Brown): C. & L. 
Hill (Mr. W. A. Bannister); Langley Alloys (Mr. G. 
Skript); Manganese Bronze & Brass (Mr. E. A. 
Mearns); Newman Hender & Company (Mr. N. P. 
Newman); Phosphor Bronze Company (Mr. W. Smith- 
son); B. Rhodes & Son (Mr. A. C. Rhodes); Shipham & 
Company (Mr. G. F. Burrell); Steven & Struthers (Mr. 
A. J. N. Brown); Worthington Simpson (Mr. W. S. 
Lawson); Edward Yates & Sons (Mr. H. Yates): and 
Yorkshire Engineering Supplies (Mr. H. Higgins). 


The Technical Committee elected comprises:—Anti- 
Attrition Metal (Mr. Loosen, junr.): Dewrance & Com- 
pany (Mr. B. S. Barham); Glacier Metal (Mr. P 
Holligan); Langley Alloys (Mr. Frank Evans); Man- 
ganese Bronze & Brass (Mr. J. E. Newson); Newman 
Hender & Company (Mr. W. R. Marsland); Non- 
Ferrous Die Castings (Mr. N. D. G. Robertson): Phos- 
phor Bronze Company (Mr. G. T. Hyslop); Steven & 
Struthers (Mr. N. MacLeod); J. Stone & Company 
(Mr. A. J. Murphy); Worthington-Simpson (Mr. L. 
Harbach); and Yorkshire Engineering Supplies (Mr. 
P. B. Higgins). 

The present co-opted members of the Technical 
Committee are:—Mr. G. L. Bailey (British Non-Ferrous 
Metals Research Association); Mr. F. Hudson (as con- 
venor of the Sub-Committee of the Technical Commit- 
tee of the Institute of British Foundrymen): and Mr. 
L. H. Pinkess (Brassfounders’ Employers’ Association). 


A report was made by Mr. G. T. Hyslop (chairman 
of the Technical Committee) on activities of the Tech- 
nical Committee, particularly ir regard to the question 
of fuel economy. A representative from the Fuel 
Economy Committee of the Ministry of Fuel and 
Power was present at the meeting during the rendering 
of Mr. Hyslop’s report, and personally answered on 
behalf of the Ministry questions which had been put 
to them by the Technical Committee of the Associa- 
tion. 
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CONCENTRATION OF IRONFOUNDRY 
PRODUCTION 


Owing to the absolute necessity of utilising all 
means of industrial production for the manufactu-e 
of war material, the Government have, by various 
methods, limited the production of semi-essential and 
non-essential goods. Concentration of production, 
effected by closing down certain firms and_trans- 
ferring their production to a smaller number of firms, 
is one of the methods used by the Board of Trade 
and has been applied primarily to luxury trades and 
non-essential industries. 

The authorities have assumed that certain sections 
of the ironfoundry industry are engaged on the pro- 
duction of articles deemed to be of a semi-essential 
nature and that these sections are not operating to 
capacity or at full efficiency. They have, therefore, 
arrived at the conclusion that by closing down a 
number of foundries, some labour could be released 
to other industries that are fully engaged on essential 
war work and suffer from shortage of labour. By 
this means storage space can also be made available 
for Government purposes. 

The basic principles of concentration are embodied 
in. a.White Paper, Cmd 6258, issued in March, 1941. 
This provides for compensation to closed firms, which 
is a charge on the so-called nucleus firms. The White 
Paper also provides for the g-anting of necessary 
facilities to the nucleus firms in order that they may 
take over the production of the closed firms. This 
is of considerable importance in the case of the iron- 
foundry industry, some sections of which themselves 
suffer from-shortage of labour. 

In the ironfoundry industry, concentration is 
applied by regions. Regional schemes have already 
been arranged for the London and South-Eastern and 
the Midland Regicns. Negot-ations are now under 
way in regard to the Nocth-Western Region (Man- 
chester, Liverpool and surrounding districts). Up to 
now, the procedure followed by the Board of Trade 
in negotiating with the industry has been somewhat 
of an experimental nature. These negotiations have 
been carried cut through the means of existing foundry 
trade organ’sations, and the Midland Region, with 
its large number of foundries producing a consider- 
able variety of castings, has been a real test case. 

In the Midland Region the procedure was as fo!- 
lows: The Council of Ironfoundry Associations 
(C.F.A.). acting as a link between the industry and 
the Board of Trade, arranged fo- a Local Concen- 
tration Committee to be set up. This Committee 
included representatives of the central committee of 
the C.F.A., representatives of the various member- 
associations of the Council, and one representative 
from the Engineering and Allied Trades Employers’ 
Federation; additional membe-s ‘from non-associated 
foundries were also included. A general meeting of 
foundries was called to consider the scheme in its 
general aspects, and, as the Regions are divided into 
groups of foundries, each group elected a chairman. 
The concentration scheme was then studied in detail 
by the Local Committee and a report was submitted 
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to the Board of Trade, embodying the recommenda- 
tions of the Committee. 

It was found that a substantial number of foundries 
that were engaged on important work connected with 
the war were designated to be closed, and that transfer 
of production from these foundries to nucleus firms 
presented considerable difficulties and would be det:i- 
mental to the war effort. A large amount of work 
including careful investigation was carried out by the 
Local Concentration Committee, which met many 
times with the group chairmen. The Committee was 
fortunate in having for its most active and able secre- 
tary, Mr. R. Forbes Baird, the secretary of the Mid- 
land lIronfounders’ Association. As a result of the 
Committee’s activities, a circumstantial report was pre- 
pared and submitted to the Board of Trade through 
the C.F.A., which had endorsed it, and it is under- 
stood that. on the whole, the recommendations of 
the Concentration Committee were accepted, 

With regard to the North-Western and other forth- 
coming regions, a new procedure has been adopted. 
according to which the C.F.A. is brought into con- 
sultation at the inception of the preparation of each 
scheme, with the Directors of Iron Castings and 
representatives of the Ministry of Labour. Nego- 
tiations with the industry through Local Concentration 
Committees will be carried out on lines similar to 
those adopted in the Midland Region. 

In connection with these measures of concentration. 
the C.F.A. are engaged in establishing a National 
Compensation Scheme with a view to spreading the 
burden equally over the whole industry, in so far 
as the irreducible expenses of the closed firms are 
concerned. It cannot be too much emphasised that 
firms that have not yet joined an association should 
not hesitate further before joining their appropriate 
organisation, in order that the industry may carry 
its full weight in these difficult negotiations, which 
are of such importance to the trade as a whole. 


MOUNT VERNON FOUNDRY EXTEN- 
SIONS 


The Cooper-Bessemer Corporation has opened new 
foundry extensions at Mount Vernon. The new plant 
will employ the most modern methods of core mould- 
ing for foundry castings and makes room in the plant’s 
main foundry building for the growing production of 
large castings for engines and compressors. One of 
the features of the new addition is its method of hand- 
ling the large volume of core sand brought in by 
railway wagons. A new spur track was laid alongside 
the building so that the cars can dump the sand into 
pits below the ground level. From the hopper. the 
sand is hoisted into a muddler and from there distr- 
buted through the core shop. 


THE ALLIED COMBINED Raw Mavenuas BoarD 
reporting on its nine months’ activities, states thal 
a joint mission was sent to the Belgian Congo to 
formulate a programme with the Belgian Goverr- 
ment for increased production of tin, chromite, rubber 
and other strategic materials. 
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STANTON 
ale 


REFINED 


IRON 


Dp 


PIG 


FERS LUN 





IS CHARACTERISED by 
closeness of grain structure, 
uniformity of composition and 
fine graphitic carbon evenly 
distributed. 


IS PRODUCED to 


guaranteed analysis in seven 
standard grades. 


CAN BE MADE to 
customers’ individual require- 
ments with total carbon from 
26 per cent. upwards. 


SHOULD BE USED to 
tone up high phosphorus irons 
and scrap, to replace Hematite, 
and to produce castings for all 
high duty purposes. 


Users are invited to avail themselves 
of the Stanton Technical Service which 
offers free expert advice on special 
mixtures and other Foundry problems. 


eee ee 


THE STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 
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NEW MEMBERS OF THE B.C.I.R.A. 


The following concerns have joined the British Cast 
Iron Research Association as ordinary members. The 
name of the representative is given between brackets. 

J. Gordon Alison & Company, Limited, Birkenhead 
(Mr. John B. Duff); Birmingham Steel Company, 
Limited, Tipton (Mr. W. S. Grainger); Court Works, 
Limited, Madeley, Shropshire (Mr. R. E. Nutt); 
Thomas Dudley, Limited, Dudley (Mr. T. E. Dudley or 
Mr. A. R. Dudley); Fletcher, Houston & Company, 
Limited, Tipton (Mr. B. S. Fletcher); Thomas Gameson 
& Sons, Limited, Walsall (Mr. T. H. Gameson); Globe 
Tank & Foundry (Wolverhampton), Limited (Mr. 
A. H. Thompson); H. Goodwin, Limited, Walsall (Mr. 
R. H. Goodwin); Hardy & Padmore, Limited, 
Worcester (Mr. T. J. Southall); John Hill & Sons 
(Wolverhampton), Limited (Mr. E. While); Thomas 
Holcroft & Sons, Limited, Wolverhampton (Mr. R. H. 
Halbeard); Archibald Kenrick & Sons, Limited, West 
Bromwich (Mr. Clive Kenrick); Kryn & Lahy (1928), 
Limited, Letchworth (Mr. E. D. Wells); Laurence Scott 
& Electromotors, Limited, Norwich (Mr. T. R. 
Reavell); W. & J. Lawley, Limited, West Bromwich 
(Mr. H. J. Gaunt); Lowe & Brookes, Limited, Bir- 
mingham (Mr. W. E. Lowe); Ernest Newell & Com- 
pany, Limited, Doncaster (Mr. P. Howden); F. Turn- 
bull & Company (Engineers), Limited, Newcastle-upon- 
Tyne) (Mr. H. N. Swales); and E. W. Wynn (Iron- 
founders), Limited, Bridgtown, Staffs (Mr. E. W. 


ynn. 

British Acheson Electrodes, Limited, Sheffield (Mr. 
R. C. Brown) has joined the Association as a trade 
member. 





DISTRIBUTION OF BRASS RODS 


In future consumers of brass and manganese bronze 
rods are required to submit details of all orders for 
rods which they wish to place with manufacturers, 
against contracts they have entered into with the 
Admiralty, Ministry of Aircraft Production, or Ministry 
of Supply (D.A.P. only). This new system has been 
announced by the Non-Ferrous Metals Control, who 
state that after this procedure has been carried out 
the necessary capacity will then be made available by 
the Central Allocating Committee. In due course the 
firm ordering the rods will be informed of the name 
of the manufacturer with whom the order must be 
placed and the delivery that will be made. Following 
are the addresses to which the details required should 
be sent: In the case of Admiralty orders, to:—The 
Admiralty, P. Branch Materials, Empire Hotel, Bath; 
in the case of D.A.P. orders, to: The Ministry of 
Supply, Non-ferrous Metals Control, Grand Hotel, 
Rugby; and in the case of orders for the Ministry of 
Aircraft Production, to: The Ministry of Aircraft Pro- 
duction, M.P.4, 34, Calthorpe Road, Birmingham, 15. 








Sir HEDWORTH WILLIAMSON, BT., of Whitburn, 
Sunderland, chairman of the limestone company which 
bears his name, died recently. He was 75 years of age. 
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OBITUARY 


Mr. WILFRID BARGH JENKINSON, a director of the 
Yorkshire Testing Works, Limited, Sheffield, and the 
Yorkshire Engine Company, Limited, has died 
suddenly, 

Major JoHN RODHAM WIiIGHAM, head of John 
— & Sons, Limited, steering gear manufacturers 

engineers, South Hylton, Sunderland, died re- 
cently. He was 65 years of age. 

Mr. JAMES M‘FaRLANE, who was a former presi- 
dent of the Iron, Steel and Ironmongery Benevolent 
Association of Scotland, died recently at his home 
in Glasgow. He was in his 86th year. 

Mr. W. H. HANDLEY, managing director of Robert 
Dempster & Sons, Limited, gas engineers and iron- 
founders, Elland, Yorks, died recently, aged 66. He 
—— 50 years’ service with the company last 
une. 

Mr. WILLOUGHBY LAKE BayLay, who has died at 
the age of 68, was for twenty years associated with 
the B.S.A. Company, Limited, Small Heath, Birming- 
ham, first as works manager and then as_ works 
director. 

Mr. GEOFFREY D. BAKER, furnace manager of John 
Baker & Sons, Limited, crucible steel and file manu- 
facturers, Sheffield, and the son of Mr. J. K. Baker, 
head of the company, died recently at the age of 21, 
following an accident. 

Mr. JOSEPH FREDERICK FROGGETT, senior editor of 
our American contemporary “The Foundry,” has died 
at Cleveland, Ohio, aged 72. In 1929 Mr. Froggett 
was a member of the group of American foundrymen 
who attended the International Foundry Congress held 
in London. 

NEWS HAS JusT reached us of the death in South 
Africa of Mr. J. McLure Renwick, a member of the 
Institute of British Foundrymen. He became known 
to the foundry industry in 1932 when he took over 
the management of the British interests of the French 
firm of foundry plant manufacturers, Bonvillain & 
Ronceray. During his management several important 
schemes of mechanisation were successfully under- 
taken. At the outbreak of war he was carrying out 
a scheme in South Africa, and as the downfall of 
France, isolated him from his principals he established 
himself in business in the Dominion and became a 
director of a sseeanenemitatatis foundry. 





THE DEATH is ‘announced of M. Charles Eugene 
Schneider, who was, before it was nationalised, the 
head of the great armament works at Le Creusot, 
which he inherited from his father. The firm came 
into existence when M. Eugene Schneider's grand- 
father purchased, about 1800, what was then the 
Royal Iron Foundries. Though of Alsatian descent, 
M. Schneider claimed to have Royal Stuart blood in 
his veins. His son, Henri Paul, was killed during the 
last war and when, in 1922, new iron and steel 
foundries were installed, they carried the name of his 
son. In 1917 he presided over the Iron and Steel 
Institute, an honour of which he was _ particularly 
proud. 
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Photograph by courtesy*of Henry Wallwork & Co., Itd., Manchester. 


“DAMP RESISTANCE” 


A frequent source of trouble in Oil 

Sand practice is the failure of 
Cores to resist moisture absorption 
from green sand moulds. Cores may 
be excellent in every other way and 
yet collapse when placed in a mould 
for any length of time before casting. 
This is a serious defect, frequently due 
to behaviour of inferior Oil or in- 
sufficient quantity of Oil in the 
mixtures. This trouble can be over- 
come by a proper control of Oil and 





Binder in such mixtures. A com- 
bination of G. B. Kordek and Oil will 
ensure such control. G. B.Kordek 
will impart good green and dry bond 
to any sand mixture and the addition 
of Linseed or other good grades of 
Oil will impart damp resistance. 

The above photograph shows a gear 
box for a well known commercial 
motor lorry. The mould is in green 
sand and the core in G. B. Kordek 
and Oil. 





will ensure: 


GOOD GREEN BOND e GOOD DRY BOND e CLEAN WORKING 
DIMENSIONAL ACCURACY e CLEAN STRIPPING e 


Made by CORN PRODUCTS CO. LTD., 9, KINGSWAY, LONDON, W.C.2 











ETC. 
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NEWS IN BRIEF 


THE POSTAL ADDRESS of the British Cast Iron 
Research Association is now Alvechurch, Birmingham 
(telephone: -Redditch 716). 

Five Briertey Hitt ironworkers were at Brierley 
Hill Court recently summoned for neglecting their 
work, Four of the men, whose ages were respectively 
22, 20, 20 and 17, were ordered to pay £10 each 
and an older man £7 18s.-6d., as damages, with costs 
varying from £1 3s. 6d, to £2 15s. 6d. 

Discussions between the Engineering Employers’ 
National Federation and the Transport and General 
Workers’ Union and the National Union of General 
and Municipal Workers on the claim for wage in- 
,creases for women in engineering factories having 
broken down, the matter has been referred to the 
Ministry of Labour. 

AT A MEETING of the executive committee of the 
Federation of British Industries, the significant part 
that industrial research must play in the post-war 
world was discussed. It was decided to set up a 
committee to survey the problem and to recommend 
all possible steps for the encowgagement and co- 
ordination of research. 4 

IN 12 MONTHS there had been despatched to Russia 
by the northern route, apart from other means . of 
getting supplies through, 3,025 aircraft, 4,084 tanks, 
30,031 vehicles, 831,000 tons of miscellaneous cargo, 
including machine tools, in addition to 42,000 tons of 
aviation spirit and petrol and 66,000 tons of fuel oil, 
it was stated in Parliament. 

LLoyDs REGISTER OF SHIPPING, in view of the in- 
creased interest in electric welding for ship construction 
in this country, has brought from America two 
members of its American staff who have had con- 
siderable technical experience in the work. They are 
Mr. R. B. Shepheard, who has been lent to the 
Merchant Shipbuilding Department of the Admiralty 
as Superintendent of Welding Development (Merchant 
Shipping), and Mr. F. C. Cocks, who has been 
eee special surveyor for welding on the Chief 
Ship Surveyor’s staff. 





HIGHER PRICES FOR STEEL CASTINGS 


The Minister of Supply has issued the Control of 
Iron and Steel (No. 26) Order, 1942, which came into 
force on Tuesday and amends certain of the prices 
established under the Control of Iron and Steel (Nos. 
15-20 and 22-23) Orders, 1941-42. The amendments 
include an increase in price of 6 per cent. for general 
steel castings, but otherwise they are of a minor 
character. 

In addition, the Order establishes controlled maxi- 
mum prices for certain iron and steel and allied 
materials hitherto not covered, notably special quality 
steels for special purposes, cemented carbide tool tips, 
medium plates rolled in a sheet mill, pitprops, and 
ferro-molybdenum grinding powder. 

Copies of the Order may be obtained from H.M. 
Stationery Office, York House, Kingsway, London, 
W.C.2, or through any bookseller (price id.). 
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PERSONAL 


Mr. GeEorGE Hicks, of Guest Keen Baldwins Iron 
& Steel Company, Limited, commercial representa- 
tive, has retired on the completion of 51 years’ 
service. 


Mr. Louis V. DuNLop, general manager of Harland 
& Wolff, Limited, Govan, has been elected president 
of the Shipbuilding Employers’ Federation for the 
coming year in succession to Mr. H. B.. Robin 
Rowell, of R. & W. Hawthorn Leslie & Company, 
Limited, Hebburn-on-Tyne. ; 

SiR THOMAS BiGGART, an honorary vice-president 
and consultant to the Central, Board of the Ship- 
building Employers’ Federation, has decided for health 
reasons to relinquish these offices, after half a cen- 
tury’s association with the work of employers’ 
organisations in the shipbuilding and engineering 
industries. 

Sik ANDREW LEwis has been elected a member 
of the ordinary board of directors of the National 
Bank of Scotland in place of the late Sir Robert 
Weston Brooke. He is chairman and managing 
director of John Lewis & Sons, Limited, shipbuilders 
and engineers, Aberdeen, chairman of the Millom & 
Askam Hematite Iron Company, Limited, and a 
director of several other companies. 


Mr. A. S. BEECH, chairman and managing director 
of High Grade Castings, Limited, Mr. G. E. France, 
managing director of August, Limited, and Mr. J. 
Vickers, foundry manager of Rolls Royce, Limited, 
have accepted an invitation received from the 
Ministry of Aircraft Production to act as Technical 
Advisers to the Light Metals Control (Castings) in 
association with representatives of the Light Metal 
Founders’ Association. They are serving in an 
honorary capacity. 

Wills 
Cuatwin, W. H., of Tipton, formerly chairman of 

Chatwins, Limited, ironfounders _... soo one © 297,808 
Green, R. H., of Rugby, director of the English 

Electric Export Company, Limited...  .. .... £14,144 
Hartuey, J. w. of Stone, Staffordshire, engineer, 

chairman of Hartleys (Stoke-on-Trent), Limited £8,389 


Parrott, W . B., a director of C. & W. Walker, 
Limited, gasworks engineers, Donnington, Salop £14,974 

Mis, J. E., chairman of John Mills & Company i 
(Llanidloes), Limited, engineers and ironfounders £17,921 





NON-FERROUS METAL SCRAP 


The National Federation of Scrap Iron, Steel and 
Metal Merchants (Non-Ferrous Section), the National 
Association of Non-Ferrous Scrap Metal Merchants 
and the Federated Associations of Waste Material 
Dealers have formed a joint committee to deal 
with alt':matters of national importance affecting 
the non-ferrous scrap trade as a whole, and have 
given authority to this committee to negotiate with 
any of the Government departments or other organi- 
sations concerned with non-ferrous scrap. The com- 
mittee will be known as the Joint Scrap (Non-Ferrous) 
Committee, and will operate under the chairmanship 
of Mr. F Garnham, with offices at 222, Strand, 
London, W.C.2. The secretary is Mr. A. P. Hughes. 
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lhe cities men must. build.... 


may not arise until after the hour of hard-won victory, but the engineer 
and scientist continue to work painstakingly in order to perfect the elements 
of re-adjustment and reconciliation. Theirs is the vaulting vision which 


bridges the present and inspires.the wiser hopes of unconquered man. Steel 





in its ‘many forms, including the stainless varieties, fabricated to the service 


of humanity, will ensure health and brightness in the lives of everyone. 


aii THE UNITED STEEL COMPANIES LIMITED 


STEEL, PEECH & TOZER, SHEFFIELD APPLEBY-FRODINGHAM STEEL CO. LTD., SCUNTHORPE THE ROTHERVALE COLLIERIES, TREETON 
oan SAMUEL FOX & CO. LTD., SHEFFIELD WORKINGTON IRON & STEEL CO., WORKINGTON UNITED COKE & CHEMICALS CO. LTD 
PANIESLTD UNITED STRIP & BAR MILLS, SHEFFIELD THE SHEFFIELD COAL CO. LTD. THOS. BUTLIN & CO., WELLINGBOROUGH 
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COMPANY NEWS 


(Figures for previous year in brackets.) 
B. F. Carter & Company—Dividend of 10% (same). 
Melliowes & Company—lInterim dividend of 10% 


(same). 

British Piston Ring—-Final dividend of 15%, making 
20% (same). 

Birmingham Small Arms—Dividend of 74% on the 
ordinary stock (same). 

Walter Spencer & Company—Final dividend of 
74%, making 124% (same). 

Heenan & Froude—Final dividend of 5% and a 
bonus of 5%, making a total of 15% (same). 

Brown, Bayley’s Steel Works—Final dividend of 8%, 
free of tax, on the ordinary shares, making 13%, free 
of tax (same). 

Crabtree Electrical Industries—Total revenue for the 
year to October 31, £66,088 (£65,875); final ordinary 
dividend of 5%, making 10% (same), with a bonus of 
74% (same); forward, £22,158 (£19,618). 

S.G.B. (Dudley)—One year’s preference dividend of 
6%, due in respect of the year ended June 30, 1941; 
net " profit for the year to June 30, 1942, after provi- 
sion for taxation, £10,719 (loss of £4 .250). 

Fairfield Shipbuilding & Engineering—Net profit, 
after tax, for the year to June 30 last, £85,195 (£89, 215); 
to contingencies reserve, £50,000 (same); dividend of 

10% (same) on the ordinary shares; forward, £46,209 
(£38,514). 

Associated Equipment Company—Net profit for the 
year to September 30, £141,500 (£132,500); final 
dividend on the ordinary stock of Is. per £1 unit, free 
of tax, making 1s. 6d., tax free, equal to approxi- 
mately 15%, less tax. 

Frederick Braby—Trading profit for the year ended 
September 30, £302,426; reserve for taxation, £200,000; 
depreciation, £30,441; to suspense reserve account, 
£10,000; net profit, £71,278 (£68,864); preference and 
employees stock dividends, £14,050; ordinary dividend 
of 10% (same); forward, £62,354 (£61,526). 


NEW PATENTS 


The following list of Patent Specifications accepted has 
been taken from the ‘ Official Journal (Patents).” Printed 
copies of the full Specifications are obtainable from the Patent 


Ones, 25, Southampton Buildings, London, W.C.2, price 1s. 
eae 


548,479 YORKSHIRE DYEWARE & 
PANY, LIMITED, BEDFORD, J. G., STOREY, R. C., 
and KiRKHAM, R. W. D. Surface treatment of 
magnesium or magnesium alloys. 

548,693 Lomax, Heat-treating of cast alloy 
steel rolling-mill rolls. 

548,737 Exectric FURNACE COMPANY, LIMITED, and 
CoLLyer, L. C. Electric furnaces of the arc type. 

548,775 Stevens, A. H., and NATIONAL LEAD Com- 
PANY (National Lead Company). Hardened lead 
alloys, particularly adapted for use in bearings. 

548,830 Upy, M. J. Products for the production of 
chromium-iron alloys. 

548,831 Upy, M. J. Chromium recovery. 

548,837 VuLCAN DETINNING Company, Recovery of 
tin from tin-bearing materials. 

548,867 Ruopes, C. J. Press for cutting sheet metal. 





CHEMICAL CoM- 
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NEW, COMPANIES 


(“ Limited” is understood. Figures indicate capital 
Names ~ of directors unless otherwise stated. Information 
oapeet by Jordan & Sons, 116, Chancery Lane, London, 


Hallett uses, 39, Cheapside, London, E.C.2— 
£1,000. G. Fine. 

G. Ireland & Company—Engineers, founders, etc. 
£1,000. H. M. Terry, i7, Holborn Viaduct, London, 
E.C.l, subscriber. 

Cartwright Bros. (Engineers), 38, Vine Street, Harts 
Hill, Brierley Hill—£4,000. A., E. J., A. B., J., and 
A. H. Cartwright. 

Wilfred Hartley, Lee Gate Mill, Lee Gate, Nelson— 
Iron, steel and metal merchants, engineers, etc. £2,000. 
W. and R. Hartley. 

British Rectifiers Engineering Company (Cheltenham), 
Carfax Works, Vernon Place, Bath Road, Chelten- 
a We E. E. Lindley. 

- Clark & Company (Slough), 34a, Liverpool 
ame AT ading Estate, Slough, Bucks—Founders, etc. 
£1,000. E. A. and E. J. Clark. 

Washbourne Engineering Company, 702, Bristol 
Road, Birmingham, 29—£3,000. G. M. Washbourne, 
F. J. ‘Lawton, and J. W. C. Whitehouse. 

Midland Electric Installation Company, Cyprus 
Works, Upper’ Villiers Street, Wolverhampton—£5,000. 
A. R. Cotton, N. M. Joseph and R. A. Joseph. 

Eagle Milling Company, 116, Lancefield Street, 
Kilburn, London, N.W.—Engineers, metal workers, 
_ £2,000. C. H. Grant, P. L. Gregory, and E. J. 

Ox. 

Sight Feed Generators, 5, Kewferry Road, North- 
wood, Middlesex—Manufacturers of acetylene, gas and 
other generating plant, etc. £1,000. W. T. Grove and 
C. Horne. 

W. Henderson & Sons en een. con- 
tractors, founders, etc. £10,000. W. Rosier, 1, 
Greenhurst Road, West Norwood, "Lae S.E.17, 
subscriber. 

Electric Submersible Engineering, 26, Windmill 
Street, Gravesend—Manufacturers and servicers of sub- 
mersible pumps, etc. £3,000. F. G. and O. J. Barrow 
and A. D. Hankin. 





IN PARLIAMENT 
Scrap Wrought Iron 

Mr. BroapD asked the Minister of Supply what price 
was charged by his Department for scrap wrought iron 
when it was — to iron and steel works. 

Mr. Peat: All scrap iron collected by the Minister 
of Works and Planning is transferred without charge 
to the Ministry of Supply, who arrange for its dis- 
posal. Any sales of scrap by the Ministry of Supply 
direct to consuming works are made on the Ministry's 
behalf by the British Iron and Steel Corporation 
(Scrap), Limited—a_non-profit-making company under 
the direction of the Iron and Steel Control. The prices 
charged are within the maximum prices set out in the 
Control of Iron and Steel (No. 14) (Scrap) Order, 1940. 
Sales through merchants are subject to the same limi- 
tations. 
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er Gee AMBERLITE 


7 INSULATING 
BRICKS 


@ FUEL MUST BE CONSERVED to ensure 
adequate supplies to meet the needs 
of the country’s rapidly expanding 
production programme. In almost 
every type of furnace, substantial 
savings and improved outputs are 
being achieved by means of effici- 
ent systems of insulation. General 
Refractories “ Amberlite” range of 
Insulating Bricks covers the require- 
ments of every industry. With large 
quantities available from stock any 
system of insulation may be put in 
hand without delay. 

To assist in the choice of matcrials 
to meet particular furnace conditions, 
the services of G.R. insulation 


specialists are available to users. 


“Gy 
General Refractories 


LiIwRITTEe oO 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10 
Telephone : Sheffield 31113 (6 lines) Telegrams : ''Genefax Sheffield”’ 
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Raw Material Markets 





IRON AND STEEL 


Conditions in the ironfoundry industry do not vary 
very much from week to week. The heavy foundries 
have on hand as much work as they can tackle, but 
in the light-castings section there is ample room for 
improvement, and many works are operating on a 
short-time basis. More and more light foundries are 
being dealt with under the Government’s concentra- 
tion-of-industry plans, as only a small proportion of 
their capacity is required for the manufacture of cast- 
ings for Government needs, and foundries of this type 
are no longer permitted to carry on much in the way 
of ordinary domestic business or export trade. High- 
phosphorus iron, which is used extensively in the light 
foundry branch, is in good supply, and consumers are 
able to procure their full requirements, including 
supplies to place into stock. Cast-iron scrap is also 
coming forward quite well, so that the raw material 
needs of this section are well looked after. 

The war effort calls for vast tonnages of heavy 
castings, so that makers have plenty of work on hand 
to keep them in full-time employment. Heavy elec- 
trical engineering foundries and those associated with 
the machine-tool trade are calling for maximum de- 
liveries of iron and, generally speaking, their needs are 
being met satisfactorily. Among the special quality 
irons the chief difficulty is experienced in obtaining 
supplies of hematite and, to a lesser extent, low-phos- 
phorus iron. These qualities are manufactured from 
imported ores, and for obvious reasons the use of these 
ores has to be restricted to the lowest possible limits. 
Medium-phosphorus iron and refined iron are in good 
demand, and priority users are able to obtain reason- 
able quantities. 

The satisfactory progress made by the Allies in the 
North African war zone is of particular interest to iron- 
founders, as before the war large supplies of iron ore 
were despatched from ports in the Western Medi- 
terranean to the United Kingdom. Since those days, 
however, supplies from French North Africa and from 
Sweden have been cut off from the _ British 
blast furnaces, and it has been necessary to 
import ore from Dominion and Empire sources 
much farther away, while increased use has had to be 
low iron content compared with the ores used in 
made of home-produced ironstone, which is of 
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normal times. Thus, the resumption of shipments of 
ore from North Africa would be a factor of materia! 
advantage to British industry and to the war effort of 
the United Nations generally. ° 

While there was some delay in the movement of 
foundry coke from the ovens to the points of con- 
sumption a week or so ago, due to widespread fog. 
this traffic is now operating satisfactorily again, and 
consumers are getting adequate tonnages. Most of 
the larger buyers are in possession of substantial stocks, 
so that temporary delays to supplies do not interfere 
with their production. 

Steelmakers continue to experience a very strong 
demand for their products. Plates and sheets are 
wanted constantly, while the call for special and alloy 
qualities for the munitions works, etc., is still expand- 
ing. Joists and sections are enjoying an improved 
demand. On the whole, steel producers are able to 
meet their commitments promptly, but delivery dates 
for certain products fall behind schedule at times. 





NON-FERROUS METALS 


Owing to the strength of the demand for non-ferrous 
metals and to the loss of important productive regions 
the balancing of consumption with available supplies 
has presented many difficulties not only in this country 
but to the United Nations generally. The authorities 
have been able to introduce various adjustments which 
in most cases have met the case, so that in few 
instances have supplies been denied to important con- 
sumers. This has been achieved largely through the 
introduction of various measures of economy and by 
the cutting down of supplies to other than priority 
consumers. Supplies of non-ferrous metals on the 
whole are reaching the war factories satisfactorily, 
which at this stage, in view of the many obstacles 
which have presented themselves, is very gratifying. 

It is estimated by one authority that the consump- 
tion of tin in Britain was cut by about 60 per cent. 
when the need for extreme economy caused usage of 
the metal to be reduced to the lowest possible level 
and tin interests are concerned as to the effects of 
this on post-war conditions in the industry. It is 
feared that much of the consumption now lost may 
never be recovered. 

Spelter and lead are used for many purposes asso- 
ciated with the war machine and the Control are 
rarely able to release supplies to other consumers. 











WEBSTER & Co. (Sheffield), Ltd., Millhouses, Sheffield 8. 
MAKERS OF HIGH GRADE REFRACTORIES. 





The LEADER of 
ROTARY FURNACE 

Refractory Linings 
WRITE FOR PRICE AND FULL PARTICULARS. 


Telephone: Sheffield 71071 
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Precision 
MOULDING 
MACHINES 


HAND AND PNEUMATIC 


BUILT TO 
MACHINE TOOL 
STANDARDS 





WALLWORK GEARS LTD. 
MANCHESTER, 4 


Telegrams : 
FOUNDRY, MANCHESTER 


Telephone : 
BLAckfriars 1801 
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WITH WHICH 4S INCORPORATED THE IRON AND STEEL TRADES JOURNAL 














49 Wellington Street, London, W.C.2. 


WARTIME ADDRESS to which all communications should be sent :— 
3, Amersham Road, HIGH WYCO E, ucks, 
"Grams : ‘* Zacatecas cas, High po yy all 
"Phone: HIGH WYCOMBE 1792 (3 lines). 


PUBLISHED WEEKLY: 2ls. per annum (Home and Oversea:). 


OFFICIAL ORGAN OF: The Council of lronfoundry Associations ; 
The Institute of British Foundrymen; The Institute of Vitreous 
Enamellers ; The Welsh Engineers’ and Founders’ Association; The 
Foundry Trades’ Equipment and Supplies Association. 


COUNCIL OF IRONFOUNDRY ASSOCIATIONS 
Chairman: FitzHerbert Wright, The Butterley Company, Ripley 
near Derby. Secretary: V. Delport, 2, Caxton Street, Westminster, 


Participating Associations: British Bath Manufacturers’ Association ; 
British lronfounders’ Association; British Malleable Tube Fittings 
Association; Cast Iron Axlebox Association ; Cast Iron Chair Associa- 
tion; Cast lron Heating, Boiler and Radiator Manufacturers’ Association; 
Cast Iron Segment Association ; Greensand Pipe Founders Association 
of Scotland; lronfounders’ National Confederation ; National Associa- 
tion of Malleable lronfounders ; National ingot Mould Association ; 
National Ironfounding Employers’ Association; Agricultural Engineers’ 
Association (affiliated); British Cast Iron Research Association (affi- 
liated); British Grit Association (affiliated); Institute of British Foundry- 
men (affiliated). 


INSTITUTE OF BRITISH FOUNDRYMEN 

PRESIDENT, 1941-42: Major R. Miles, M.Eng. Head Wrightson & 

Company, Limited, Thornaby-on-Tees. 
LIST OF SECRETARIES 

General Secretary: T. Makemson. Acting Secretary, J. Bolton 

Saint John Street Chambers, Deansgate, Manchester 3 
BRANCHES 

Birmingham, Coventry -— West Midlands: A.A. Timmins, F.I.C., 
54, Carter Lane, Birmingham, 32. Bristol and West of England: 
A. Hares, 20, Greenbank Road, Hanham, Bristol. E. Midlands : S. A. 
Horton “* Three,’’ Mostyn Avenue, Littleover, Derby. Lancs: H. Buck- 
ley, Ellesmere, Norfolk Avenue, Burnley. London: V. C. Faulkner, 
3, Amersham Road, High Wycombe. Middlesbrough (pro tem.) : J. K. 
Smithson, North-Fe-sern Iron Refining Com ry. Me .,Stilington, 
Stockton-on-Tees. Newcastle-upon-Tyne : me G. Arm- 
strong, Whitworth & Co. ney meng Ltd., . = why Gateshead. 
Scottish : J. Bell, 60, St. Enoch Square, Glasgow. Sheffield : W. Webb, 
i 20, Brookfield Avenue, Mexborough, Yorks. Wales and Monmouth : 
A. S. Wall, 14, Palace Avenue, L andaff, Cardiff. West Riding : 
S. W. Wise, 110, Pullan Avenue, Eccleshill, Bradford. 
F. C. Williams, Mutual Build &- 





South Africa : 





SECTIONS 

Burnley : H. Buckley, Ellesmere, Norfolk Avenue, Burnley, Lancs. 
East Anglian: J. L. Francis, 12, Glenhurst Avenue, Ipswich. Falkirk : 
T. R. Goodwin, “* Viewfield,”’ Falkirk Road, Bonnybridge. Lincoln: E. 
R. Walter, M.Sc., The Technical College, Lincoln. 


THE INSTITUTE OF VITREOUS ENAMELLERS 
President : W. H. Whittle, W. H. Whittle, Limited, Eccles, near 
Manchester. Chairman: W. Todd, Parkinson Stove Co., Ltd., Stech- 
ford, Birmingham. Hon. Sec.: Dr. G. T. O. Martin, Alvechurch, 
Birmingham. 


FOUNDRY TRADES’ EQUIPMENT AND SU- PLIES 
ASSOCIATION 


President: G. E. France, August’s, Limited, Thorn Tree Works, 
Halifax. Honorary Secretary: K. W. Bridges. Assistan Secretary : 
Miss L. Cox, 52, Surbiton Hill Park, Surbiton, Surrey. 


WELSH ENGINEERS’ AND FOUNDERS’ ASSOCIATION 
President : W.E. Clement, C.B.E., Morfa Foundry, New Dock, Lianelly. 
Secretary : J.D. D. Davis, I, St. James Gardens, Swansea. 














BRITISH CAST IRON RESEARCH ASSOCIATION 
Alvechurch, Birmingham. ‘Phone and 'Grams: Redditch 716. 


Scottish Laboratories :—Foundry Technicai Institute, Meek’s Road, 
(Phone: 332.) 


Falkirk. 
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Phones: 61247 & 8. 











(MUGLUISTS 


The need for all possible conservation of man power; 
the demand for the maximum output of vital cast metallic 
products; the insistence uron the lowest cost of produc- 
tion; and the necessity of maintaining, and even improving, 
the quality of those products. 

All these conditions combine to point to the only 
satisfactory solution to all these problems— 


MECHANISATION 


but it must be mechanisation particularly considered, 
designed and adapted to the individual site conditions; 
to the particular product; and with full regard to all the 
factors, economic, geographical and human, which may 
have any bearing on the problem. 


In other words consult :— 


“The Specialists in Foundry Mechanisation’”’ 


whose products 


“ Set the Standard by which Foundry Plant is judged.” 


UGUSTS 


LIMITED 
HALIFAX, ENGLAND _ ‘Grams: august, Halifax 


Sole Licensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer 
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